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RECONSTRUCTING OCCUPATION PATTERNS AT THE BRIDGE RIVER
ARCHAEOLOGICAL SITE (EeRI4)
Chair: Dr. Jeffrey A. Gritzner ^
ABSTRACT
The following thesis is concerned with the Bridge River Archaeological Site (EeR14)
located in the Mid-Fraser Canyon Sub-Area of the Interior Canadian Plateau in southern
British Columbia. The study focuses upon the arrangement of housepits throughout the
Late Prehistoric Period for the Bridge River Site. It utilizes a GIS system to map and
analyze the distributions of different occupation periods, which were determined by
analyzing radiocarbon dates collected during the 2003 and 2004 field seasons. Two
distinct types o f spatial analysis were used. The spatial-statistic toolbox in ArcGIS 9 was
used to quantify the geographical distribution of features, while an application of spacesyntax theory was employed to quantify the social implications of the geographical
distributions. The thesis provides background information on the study area, this author's
theoretical approach, and previous archaeological investigations in the area. It also
provides explanations on the methods employed while conducting this research,
including digitizing, spatial analysis, radiocarbon-date analysis, and building a spatial
database.

ACKNOWLEDGEMENTS
To begin with, I would like to thank all the members of the Bridge River Band
who allowed the excavations at the Bridge River Site to take place in 2003 and 2004
I also wish to thank the entire Geography Department of The University of Montana for
giving me the opportunity to pursue a Master's degree within their department. Special
thanks is also extended to my committee, each member has played a critical role in the
completion of this thesis. Thanks to William Prentiss for continually supporting this idea
and for allowing me access to the data collected from the Bridge River Site; to Jeffrey
Gritzner for reviewing, editing, and supporting this thesis; and to Paul Wilson for
providing endless technical support. Finally, I wish to thank my family, which has
supported me both financially and emotionally for the past two and half years, and my
wife, Amy C. Joyce for being a constant friend.

TABLE OF CONTENTS

Abstract.........................................................................................................................

ii

Acknowledgements.....................................................................................................

iii

List of Figures..............................................................................................................

v

List of Tables...............................................................................................................

vi

Chapter
1. INTRODUCTION......................

1

2. PREHISTORIC AND HISTORIC OVERVIEW..................................

12

3. METHODS...............................................................................................

26

4. PHENOMENOLOGICAL DESCRIPTIONS........................................

45

5. DISCUSSION AND RESULTS..............................................................

59

6. CONCLUSIONS......................................................................................

86

LIST OF FIGURES
Figure
1. Map of British Columbia...........................................................................................

1

2. Picture of site, from the north end, view west.........................................................

8

3. Picture of site, view north-west................................................................................

8

4

Picture of the Bridge River........................................................................................

9

5

Map of Bridge River Archaeological Site...............................................................

31

6. Stock Chart of the Calibrated Dates.........................................................................

34

7. Map of the Bridge River Site as it is today.............................................................

46

8. Bridge

River Early Occupation Sub-Period 1................................................

48

9. Bridge

River Early Occupation Sub-Period 2................................................

50

10. Bridge

River Early Occupation Sub-Period 3.................................................

51

11. Bridge

River site entire Early Occupation........................................................

53

12. Bridge River Late Occupation Sub-Period 2..........................................................

55

13. Bridge River Late Occupation Sub-Period 3..........................................................

56

14. Bridge River Site entire Late Occupation...............................................................

57

15. Early Occupation Sub-Periods 1 - 3 ........................................................................

60

16. Early Occupation Sub-Periods 1 -3 Analysis Maps...............................................

61

17. Early Occupation Sub-Periods 1 -3 Convex and Axial Maps...............................

63

18. Late Occupation Sub-Periods 1 - 3..........................................

70

19

Late Occupation Sub-Periods 2 - 3 Analysis Maps...............................................

71

20. Late Occupation Sub-Periods 2 - 3 Convexand Axial Maps................................

72

21. Map of the Early and Late Occupation....................................................................

77

22. Early and Late Occupation Analysis Maps..............................................................

78

23. Early and Late Occupation Convex and Axial Maps..............................................

79

24. Density Map o f Mammal Bones................................................................................

84

25. Density Map o f Fish Bones........................................................................................

85

LIST OF TABLES
Table
1. Calibrated Radiocarbon Dates and Stratigraphie Associations........................... 32-33
2. Phase and Period Designations................................................................................

36

3. Results of the Geographical Analysis for the Early Occupation Sub-Periods 1 - 3 60
4. Early Occupation Sub-Periods 1 - 3, Syntax Values.........................................

62

5. Early Occupation Sub-Periods 1 - 3 , Results of Syntax Analysis....................

64

6. Late Occupation Sub-Periods 1 - 3 , Results of the Geographical Analysis

71

7. Late Occupation Sub-Periods 1 - 3, Syntax Values..............................................

73

8. Late Occupation Sub-Periods 1 - 3 , Results of Syntax Analysis........................

73

9. Early and Late Occupation, Results of the Geographical Analysis.......................

78

10. Early and Late Occupations, Syntax Values........................................................

79

11. Early and Late Occupations, Results of Syntax Analysis...................................

79

1
CHAPTER 1
INTRODUCTION
The research presented in the following pages is concerned with the Bridge River
Archaeological Site. This is a large prehistoric pithouse village located near the town of
Lillooet in southern British Columbia (see Figure 1). The goals of the research are
twofold: one is to examine the distribution of housepits during different occupations, and
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Figure 1: M ap o f British C olum bia.

the second is to construct a spatial database for the site. The former goal is the major
concern of this thesis. It should facilitate an understanding of village/community
organization, and how that may or may not have changed through time for the Bridge
River Site. The research should also aid the understanding of site-wide cultural patterns

by providing a visual medium for spatial information. By examining the layout of the
village at different occupation periods, insights into the inhabitant's conceptualization of
space, and or social organization, may present themselves in the spatial patterning of
architectural features.
The latter part of the thesis, constructing the spatial database, is a necessary step
to complete the first goal, and it should document the utility of using a geographical
information system (GIS) in archaeology and historical geography, not only for data
management or predictive modeling, but also as a tool to assist in the analysis and
interpretation of phenomenon. The database will include all relevant geographical and
archaeological information in the attribute tables of each individual housepit and
completed excavation unit. This will be an infinite construction, encouraging future
researchers to draw from and contribute to the information contained within the database.
The application of GIS to archaeological sites is not a new phenomenon. However, the
utilization of GIS as a tool, readily available to the archaeologist and highly capable of
assisting in examining archaeological phenomenon, is extremely under used.
At this point, some readers may be wondering what makes this research
geographical. The first answer to that question is that archaeological data is a subset of
geographical data. Secondly, the study involves examining the spatial relationship
between features on the earth's surface. Finally, it looks at how human groups organize
themselves within a wider cultural-environmental landscape. In other words, it deals
with human-environment interactions. The major emphasis in this thesis is upon the
geography of the Bridge River Village, the spatial relationships of its internal
components (i.e. housepits), and the changes that may or may not have occurred in these

relationships through time. For these reasons, it was thought that this research topic was
more than suitable for the discipline of geography, and that applying a geographical
perspective to the study of the Bridge River Village would only enhance our
understanding.
It is also important to note at this point that this author did not solely collect the
data used to conduct this research. What is presented subsequent to this chapter are the
contributions of many people. In 2003, The University of Montana began its
archaeological investigations into the Bridge River Site under the direction of William
Prentiss, with the initial phase of that investigation ending in 2004. During those years,
geophysicist Guy Cross, as well as students and volunteers who participated in the
collection of data in the field, have made significant contributions. As a result, this
author is able to present the ideas laid out in this thesis.
Presentation of these ideas is organized in the following manner: The remainder
of this chapter will discuss the theoretical perspective used to approach the research, give
a description of the study area, and provide some background on previous archaeological
investigations. Chapter 2 will provide a summary of the Late Prehistoric and Early
Historic periods for the interior Canadian Plateau, as well as an overview of the
ethnographically documented cultures in this area. Chapter 3 will describe the methods
used to complete this research, including the digitizing process, analysis of radiocarbon
dates, spatial analysis, and preparing the spatial database. Chapter 4 will provide
phenomenological descriptions of the village, both in its present and past states. The
results of the spatial analysis and any interpretation of that analysis will be discussed in
Chapter 5. This chapter will also provide a brief discussion of the spatial database, as

well as examples of its utility. Chapter 6 will be the conclusion of this thesis. For it will
discuss the benefits of the research, along with any limitations or areas in need o f further
work.
Theoretical Background
Although a profusion of theoretical paradigms may be extracted from the various
methods and techniques that were employed throughout the course of this research the
following section will not discuss every one of those. What is discussed here is the
theoretical perspective o f phenomenology, which gave itself to be the foundation of this
author's investigation. Therefore, the remainder of this section will be devoted to
familiarizing the reader with the central tenants and methods involved in conducting
phenomenological research.
Phenomenology originated as a way of studying philosophy and Edmund Husserl
formally announced it in the introduction of the second volume o f the first edition of
Logical Investigations (1900-1901).' The foremost claim of phenomenology is that it is a
radical why of doing philosophy and that it is a practice rather than a system. Husserl
saw phenomenology as a
radical, anti-traditional style of philosophizing, which emphasizes the attempt to
get to the truth of matters, to describe phenomena, in the broadest sense as
whatever appears in the manner, in which it appears, that is as it manifests itself to
consciousness, to the experiencer.^
In order to gain insights in this manner all expectations, pre-conceived notions,
prior assumptions, and so on have to be removed from the observer regardless of where
these notions are derived. Explanations are not to be imposed before the phenomena

' Dermon Moran, Introduction to Phenomenology (New York: Routledge, 2001), 1.
' Ibid., 4.

have been understood from within. You must carefully describe things as they appear to
consciousness, thus, the way in which phenomena are approached must involve taking
their manner of appearance to consciousness into consideration.^
Superficially, this may appear similar to the call for objectivity in scientific
research. However, this is not the case. Objectivity asks a person to approach something
without bias; to essentially set aside your true self, deny your own being, and formulate
an unbiased conclusion. Phenomenology on the other hand does not ask you to deny
yourself. It recognizes subjectivity as an unavoidable component of inquisitive learning.
What it does ask you to do is to put aside prior explanations or interpretations of
phenomena and to allow the subject of interest to show up new. By allowing an object or
phenomenon to show up new, the researcher is able to devote his or her attention to how
a given phenomenon manifests itself to the observer's consciousness.
This concept is the principle of presuppositionlessness - discarding philosophical
theorizing in favor of careful description of phenomena themselves; attentive to only
what is given in intuition."* In order to achieve this position there had to be a starting
point, a point o f origin from which the act of describing could begin. This point is known
as the absolute beginning.
The phenomenologist undertakes to make a "radical" or an "absolute" beginning,
by means of a reduction to pure consciousness, all things being viewed from the
point of view of one's own experiencing of them, and only in so far as they have
meaning in and by one's experiences.^

^ Ibid., 6.
" Ibid., 9.
^ Marvin Farber, The Aims o f Phenom enology The Motives, Methods, and Impacts o f Husserl's
Thought (New York: Harper & Row, 1966), 14.

For some, the reliance upon one's own intuitive sense took phenomenology into the realm
of mysticism, but that was not the purpose. Phenomenology is based in part upon the
belief that intuitions are at the pinnacle of knowledge and, similar to discoveries in
mathematics, they are hard-won insights. Moran provides the example that in
mathematics when a person sees that 2 + 2 = 4 they have as clear an intuition as
possible.^ Phenomenology, as a philosophy and descriptive science, felt that similar
intuitions may be found in all types of experience, such as observing the presence of
another, and that in cases of genuine certainty, our intuitions are of the highest kind. The
major emphasis on intuition aided Husserl in the development of the principle of all
principles, which stated that
every originary presentive intuition is a legitimizing source of cognition, that
everything originarily offered to us in intuition is to be accepted simply as what
it is presented as being, but also within the limits in which it is presented there.^
As one can see from this brief discussion of phenomenology, there is a constant
theme, which is an emphasis upon that given in experience, intuition, and a call for a
return to the things themselves. In genuine phenomenological viewing, the viewer is not
permitted any scientific or philosophical hypotheses, attendance should only be given to
the phenomena and the manner of its being given to viewer, its mode of giveness.^
The initial stages of analysis in this thesis were, to this author's best ability,
approached in this manner. Previous hypotheses or models posited by other researchers
were not negated; they were simply put out of mind in order to allow the village layouts

®Moran, Introduction to Phenomenology, 10.
’ Edmund Husserl, Ideas Pertaining to a Pure Phenomenology and to a Phenomenological
Philosophy, First Book, trans. F. Kersten (London; Martinus Nijhoff, 1982), 44.
^ Moran, Introduction to Phenomenology, 11

to show up new. Once the initial description and experiencing of the various village
layouts was completed, other theories and methods are utilized in an attempt to gain as
full an understanding as possible o f the meaning or purpose of these layouts.
Study Area
Geographically speaking, the Bridge River Site is located in the Mid-Fraser
Canyon sub-area of the Interior Canadian Plateau, this consists of the Fraser River Valley
and its surrounding drainages stretching from Big Bar to just south of Lyton, British
Columbia^. More locally, the site is in the Bridge River Valley, which separates the
Coast Mountains from the Camelsfoot Range. The village rests on a large teardrop
shaped terrace roughly ninety meters above and on the north side of the Bridge River, and
it falls into the Ponderosa Pine-Bunchgrass biogeoclimatic zone. The present vegetation
at the site includes a variety of grasses, such as wild rye and various wheat grasses,
saskatoon berry bushes, rabbit brush, big sagebrush, and ponderosa pine'”. The village
sits at an elevation of roughly 335 meters, and the elevation gradually increases as one
moves northward, starting from the southern end of the site. It is also located several
miles upstream from the confluence of the Bridge and Fraser rivers, which occurs just
south o f one of the largest and most productive fishing spots on the Fraser River, known
as Six Mile rapids. Figures 2 and 3 on the next page show pictures of the site, while
Figure 4 on page 9 shows a picture of the Bridge River just south of where the site is
located.

®William Prentiss et al., 2003. "Report o f the 2003 University o f Montana Investigations at the
Bridge River Site (EeR14)" (Missoula, M T; Department o f Anthropology, 2003), 8.
Ibid., 11.
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Previous Research
Archaeological and geographical studies have been undertaken in the Mid-Fraser
Canyon sub-area for a number of different reasons. Studies have occurred because of
cultural resource management, personal interest, and academic research. Recently the
Lillooet Tribal Council completed the initial stages of a project that mapped trail markers
and networks throughout the area, thus documenting the cultural connection to an
animated landscape. The excavations that took place at the Bridge River Site in 2003 2004 were also overseen and made possible through permission granted to The
University of Montana by the chief and council of the Bridge River Band of the Lillooet
First Nation.
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Most of the data contributing to the archaeological record in this area comes from
excavations of housepit sites found in the major river valley bottoms owing to the high
visibility and accessibility of these surface features.” For the purpose of this thesis, three
major archaeological projects will be discussed briefly in order to provide some
background on the interest and research goals in the Mid-Fraser Canyon area. These
projects include the Fraser River Investigation into Corporate Group Archaeology Project
(referred to as FRICGA herein) headed by Brian Hayden. The Lillooet archaeology
project, conducted by A.H. Stryd, and The University of Montana investigations at the
Bridge River Site (EeR14) orchestrated by William C. Prentiss.
A.H. Stryd began his Lillooet archaeological project in 1974 at the Bridge River
Site (EeR14). Stryd’s work resulted in the dating of a few of the housepits, a
comprehensive field map documenting and numbering all house depressions, and a small
glance at the material cultural of the site. Stryd also provided some groundwork for
understanding the complex stratigraphy of housepits, and the culturally influenced site
formation processes that occurred at the Bridge River Site.
Brian Hayden and his team began the FRICGA project in 1985. The initial
question that ignited the project was why unusually large housepits occurred in the
Lillooet area of the British Columbia Interior Plateau. This region is unique in the sense
that the villages are extremely large, and are said to represent “complex” societies that
had pronounced wealth differences and hierarchies. The FRICGA project constituted the
first long term intensive investigation into the emergence and existence of socio-

' ' Deward E. Walker Jr, e d . , The Handbook o f North American Indians, vol. 12, Prehistory o f the
Northern Plateau, by David L. Pokotylo and Donald Mitchell (Washington DC: Smithsonian Institution,
1998), 81.
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economic inequality in the Mid-Fraser Canyon sub area, and it has also fueled other
research in the area.
The University of Montana investigations at the Bridge River Site are currently a
work in progress. The initial phase of these investigations began in 2003 and ended in
2004 The research was designed to test two different models of Mid-Fraser housepit
village evolution and organization that were developed during research at the Kealey
Creek Site.’^ One of the major goals of this initial phase was to develop a detailed
chronology for the village by collecting samples for radiocarbon dating. In 2003, Dr.
Guy Cross conducted a ground based remote sensing study to identify sub-surface
features and their three-dimensional juxtaposition on a site-wide and housepit scale.
The results o f this study were used in 2004 to determine the placement of excavation
units in hopes of unearthing hearths and other cultural features that would provide the
most suitable material for C-14 analysis.
The different research projects discussed above do not represent a comprehensive
account of all work conducted in this area. However, they do provide some framework
for understanding the goals and purposes of previous work and research into the villages
o f the Mid-Fraser Canyon sub area. The next chapter will provide more background on
the cultural history and ethnographic studies documented for this area of the Interior
Canadian Plateau.

Prentiss et al., "Report o f the 2003 University of Montana Investigations at the Bridge River
Site(EeRM )," 1.
Ibid., 4
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CHAPTER 2
PREHISTORIC

o v e r v ie w

''*

This chapter provides an overview o f the cultural history in the southern portion
of the Canadian Plateau for the Late Prehistoric (3,500 - 200 BP), and early Historic
Periods, as understood from the archaeological record. It also discusses the known
cultures in this area based upon ethnographic accounts and summaries of those accounts
beginning around AD 1900.
The Late Prehistoric Period of the Canadian Plateau encompasses 3300 years,
dating from 3500 - 200 years before present (BP), and it is divided into three cultural
Horizons: The Shuswap Horizon (3500 - 2400 BP), the Plateau Horizon (2400 - 1200
BP), and the Kamloops Horizon (1200 - 200 BP), together, these three cultural Horizons
constitute the Plateau Pithouse Tradition. The way of life during this tradition is similar
to what has been described ethnographically for the Interior Salish. Some general
characteristics include the use of semi-subterranean pithouses for winter dwellings in
semi-permanent villages, a semi-sedentary settlement pattern, food storage, and a hunting
and gathering subsistence strategy with a strong emphasis upon salmon.'^
Shuswap Horizon (3500-2400 BP)
At the beginning of the Shuswap Horizon, the climatic conditions were slightly
cooler and wetter than today. However, a shift occurred sometime between 3000 and
2000 BP that brought warmer and drier conditions similar to the climate experienced

This account is based mostly upon the cultural sequences developed by Thomas H. Richards,
Michael K. Rousseau, David Pokotylo, Donald Mithchell, and James C. Chatters.
Thomas H. Richards and Michael K. Rousseau, Late Prehistoric Cultural Horizons on the
Canadian Plateau (Burnaby: Archaeology Press, Simon Fraser University 2004), 50.

13
today in this region.'^ In most cultural sequences for the Canadian Plateau, the beginning
of the Shuswap Horizon starts with the initial use of semi-subterranean pithouses as
winter dwellings. The majority of data for this Horizon also comes from excavations of
these winter dwellings.
The pithouses that are characteristic of the Shuswap Horizon are commonly
circular to oval in shape, and are rather large. They are built with a strong wooden
infrastructure, steep walls, and rectangular floors. The majority of storage or cooking pits
are found inside houses rather than outside, and hearth features are extremely common.
It is also thought that side or floor entrances were common during this era, as opposed to
roof entrances.'^
The subsistence pattern for this Horizon is similar to that described above for the
entire Plateau Pithouse Tradition. There is some evidence to suggest that salmon
procurement was becoming increasingly important, but it was not a foremost dietary
source at this time.'* Overall, there is limited data on subsistence during the Shuswap
Horizon, or the data that is available has not yet been analyzed completely. The available
data suggest that food procurement focused upon hunting large and small land mammals
and birds, harvesting fresh water-mussels, and fishing for salmon, trout, and other fresh
water fish.'^
Of the three horizons that constitute the Plateau Pithouse Tradition, the Shuswap
Horizon has the least complex of the lithic assemblages - meaning that the quality of

Richards and Rousseau, Late Prehistoric Cultural Horizons on the Canadian Plateau, 22-23.
Ibid., 25.
Ibid., 24
Ibid., 29.
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material used, the composition, and level of technological sophistication was low/^ The
majority of projectile points dated to this period are consistent with those used to tip
spears or atlatl darts. Typical points of this Horizon have a mean length of 4 cm, width of
1.8 cm and an average neck width of 1.1 cm.^’ Key-shaped uni faces and bifaces, along
with unformed unifacial and bifacial tools, micro blades, and cores are also associated
with the Shuswap Horizon.^^ In areas where soil conditions are optimal for preservation,
a well-developed hone and antler technology has been discovered. Items recovered in
excavations include bone or antler jewelry, beads and possible bracelets, hone points,
harpoon valves, and awls.^^ Evidence of trade is present for this Horizon, but it is
minimal.
Plateau Horizon (2400 —1200 BP)
The transition from the Shuswap to the Plateau Horizon at 2400 BP may have a
possible correlation with the climatic shift that occurred sometime between 3000 and
2000 years BP. This was the shift from cool and moist climates to those warmer and
drier - similar to what we see today.
Throughout much o f the area, housepits seem to get markedly smaller than those
from the Shuswap Horizon. The exception to this pattern is found in the Mid-Fraser
Canyon sub area, where houses tend to he larger. The general patterns of construction
remain the same as in the previous Horizon with a few exceptions. Housepits remain
circular to oval in shape with steep walls and flat rectangular floors, and small storage or
“ Ibid., 26
Ibid., 25.
Prentiss et al., "Report o f the 2003 University o f Montana Investigations at the Bridge River
Site (EeR14)",9.
Richards and Rousseau, Late Prehistoric Cultural Horizons on the Canadian Plateau, 27
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cooking pits are often found along floor-wall junctions. One marked difference in
pithouses of this Horizon is the consistent presence of a central hearth feature and the
lack of evidence to suggest floor or side entrances. This has led most to believe that the
dominate way of entering a pithouse from this Horizon was through a central smoke hole
in the roof.^"^
The subsistence activities of the Plateau Horizon also remained consistent with
the previous Horizon. However, there is strong evidence to suggest an even greater
dependence upon marine resources such as salmon. "Stable-carbon isotope analysis of
human skeletons dated radiometrically between ca. 1600 and 1200 BP in the Lillooet
locality suggest that on average, approximately 60% of the dietary protein had a marine
origin.

Along with the intensified use of marine resources, there is also evidence to

suggest concerted exploitation of root resources in the mid-elevations. This is the most
significant change from the preceding Horizon.^^
Considerable changes are also evident in the lithic assemblages of the Plateau
Horizon. To begin with, the quality of the work seems to have improved greatly, along
with the quality in the materials chosen. Another notable difference is seen in the
presence of small projectile points, which begin to emerge around 1500 BP, indicating
the introduction or early uses of the bow and arrow. During the Plateau Horizon, chipped
stone end scrapers are more common than before, but the dominant chipped stone tool
found remains the unformed uni facial and or bifacial flake implement.^^

Ibid., 32.
Ibid., 39.
Ibid., 39.
Ibid., 34.
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The use of bone and antler tools increases during this Horizon as well. There is
also evidence to suggest the use of organic material such as hirch bark in the
manufacturing of containers, lining of storage pits, or the wrapping o f stored foods.
However, Richards and Rousseau warn us that this may be a result of varying soil
conditions and not the product of an increased or first use of these items.
Evidence in the form of prestige items such as nephrite, argillite, top-of-the-world
chert, and Dentalium and Olivella shells are indicative of a Trans-Rocky Mountain
exchange network involving the Plateau, Northern Plains, the Eastern Kootenay, and
Rocky Mountain regions.^^ This internal and external network of trade seems to have
increased in importance during the Plateau Horizon, thus remaining consistent with the
overall theme of the Horizon, which is a general increase or intensification of the
characteristics exhibited by the preceding Shuswap Horizon.
It has also been postulated that during the later stages of the Plateau Horizon we
begin to see traits of the "Big Village Pattern." This being the conglomeration of small,
medium, and large housepits integrated to form communities.^'^ The emergence of the
"Big Village" pattern has also been thought to occur during the peak o f social complexity
and population aggregation.
Kamloops Horizon (1200 - 200 BP)
The Kamloops Horizon is the last prehistoric cultural sequence for the Interior
Canadian Plateau. Climatic conditions are consistent with those present toward the end

Ibid., 36.
Prentiss et al., "Report o f the 2003 University o f Montana Investigations at the Bridge River
Site (EeR14)", 10.
“ Ibid
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of the Plateau Horizon. The Keatley Creek and Bridge River Sites, which have hoth seen
substantial excavations and dating of deposits, appear to have been abandoned early in
the Kamloops Horizon and reoccupied later.
Pithouses during this period are extremely variable in size and shape. The first
appearance of rectangular and square shaped houses occurs in this Horizon as well, along
with raised earth rims. Generally, pithouses are oval, circular, rectangular, or square in
plan, and they are accompanied by raised earthen rims.^' Continuous with the preceding
period is the presence of central hearth features and small storage or cooking pits within
houses. However, there are several documented instances of external pit features
associated with houses dated to this Horizon. The floor or side-entrances common in the
Shuswap Horizon also return during the Kamloops Horizon.
The subsistence practices of the Kamloops Horizon are consistent with those seen
throughout the Late Prehistoric Period, in the sense that the strategies are the same and
that there is little evidence highlighting subsistence systems. All data collected for this
Horizon suggest that marine life still plays a dominant role in the diet, but that the
percentage of marine foods in the diet decreases as one moves further away from the
resource source. Wild roots and other plant foods continue to be included in the diet.
This is evident by root roasting pits that have been dated to the Kamloops Horizon, and
the presence o f antler digging stick handles. The major divergence in the subsistence
strategy for the Kamloops Horizon is the prevailing use of the bow and arrow.^^
The dominance o f the bow and arrow technology is also apparent in the lithic
assemblages dated to the Kamloops Horizon. The Kamloops side-notched points occur
Richards and Rousseau, Late Prehistoric Cultural Horizons on the Canadian Plateau, 43.
Ibid., 48.
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more frequently in the archaeological record for this Horizon than in any previous one.
These points are characterized as small and triangular with small, narrow, opposing side
notches with straight to slightly convex or concave hasal margins.^^ The size and shape
of these points reveal their function as arrow tips. Aside from the marked difference in
projectile-point technology for the Kamloops Horizon, other aspects o f the lithic
assemblage remain consistent with the two preceding Horizons.
The hi face technology utilized during the Kamloops Horizon continues to be
characterized by fine pressure finishing of points and knives. Ground-stone artifacts
made from slate, nephrite, and steatite increase in quality and quantity during this final
prehistoric cultural sequence. The use of birch bark and other organic materials for
basketry and other functions persist, and there appears to he a slight increase in the use of
bone, antler, and tooth in the production of both functional and symbolic or decorative
cultural material.
Internal and external trade continued to play an important role in the social and
political lives of the people during the Kamloops Horizon. Internally, important trade
items include vitreous basalt, nephrite celts, ground slate items, steatite carvings,
whalebone, and coastal shell. Exported trade goods included nephrite, vitreous basalt,
obsidian, and steatite, leaving the Mid-Fraser area, while slate, whalebone and shells of
coastal origin came into the interior from the coast.^'^

Prentiss et al., "Report o f the 2003 University o f Montana Investigations at the Bridge River
Site (EeR14)", 11
Richards and Rousseau, Late Prehistoric Cultural Horizons on the Canadian Plateau, 48-49.
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Historical Period (200 —50 BP)
The historical period is relatively consistent with what will be discussed in the final
section of this chapter, the review o f ethnographic accounts and summaries of those
accounts. Therefore, detailed discussions on housepit architecture, lithic assemblages,
subsistence strategies, trade, and other aspects of material culture will be left for that
section. It is worth noting that the Bridge River Site, which saw a re-occupation during
the later stages of the Kamloops Horizon after an apparent abandonment at roughly 1067
BP, also has produced two dates that fall into the Historical Period. Researchers at the
Keatley Creek Site have also noted that there was a notable resurgence of occupation at
this site during the Early Historical period. They note the presence of small transient
campsites in the bottom of many housepits, which are seen as indicative of a reoccupation.^^
Ethnographic Review
The following section is intended to be a brief and general description of the
people and practices documented for the area around Lillooet, British Columbia. The
earliest ethnographic sources for the Lillooet area date to around AD 1900 and the
majority of these, along with those published in subsequent years, reflect the Lillooet
Indians as they were towards the end of the nineteenth and early twentieth centuries.
Although it is helpful in historical disciplines to review ethnographic literature to assist in
the development of inferences about a culture or event, it is the opinion of this author that
it is not suitable to use ethnographic accounts to formulate ethnographic analogies.
Therefore, this section was not written to draw a direct connection between the
Hayden Brian, ed. The Ancient Past o f Keatley Creek, vol. 1, The Opening o f Keatley Creek:
Research Problems and Background, by Brian Hayden (Burnaby: Archaeology Press, Simon Fraser
University, 2000), 26.
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ethnographically known Lillooet Indians and those that came before them. The purpose
here is to provide general background information.
The Lillooet Indians occupy an area in southwestern British Columbia in which a
language belonging to the northern branch of the Interior Salish is spoken. The two main
dialects spoken in this area correspond to two very distinct geographical and cultural
divisions. These divisions are the Upper Lillooet and the Lower Lillooet. The Upper
Lillooet, characterized as being in the interior Douglas fir zone at low elevations, and the
ponderosa pine-bunchgrass zone in the dry areas along the Fraser River, contains the
study area for this thesis.^^ The Canadian Government has officially classified the Upper
Lillooet into five bands, the Pavilion, Fountain, Bridge River, Lillooet, and Cayoosh
Creek bands. Since the study area for this thesis is geographically located in the Upper
Lillooet division, and because the Bridge River Band is that which granted permission for
the excavations at the Bridge River Site, this ethnographic review will focus on that area.
For the Upper Lillooet and most other groups in the Plateau cultural area, time is
divided into two epochs. An informant of James Teit said that "in the beginning the
inhabitants of the world had animal characteristics.^^ This would refer to the first epoch,
that of the myth world. The myth world was composed of mythic beings, which
possessed inherent transformative and spiritual power. "In the collective actions of the
mythic beings, the world in its entirety is indelibly transformed, rendering it meaningful
and spiritually potent.

Walker Jr, e d ., The Handbook o f North American Indians, vol. 12, Lillooet, by Kennedy and
Bouchard, 174.
James Teit, "Traditions o f the Lillooet Indians of British Columbia," The Journal o f American
Folklore 25, no. XCVIII (1912): 289
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The second epoch, the world of the humans, or of historical time, is a world
already transformed and inhabited by humans. In this period, the humans become aware
of the preceding myth time through spoken narratives that describe the adventures of the
many mythological beings. Spoken narratives are also used to account for the origins of
the bands of the Upper Lillooet. It is thought that every band of the Upper Lillooet
originated from the union of a man with one of the semi-animal inhabitants of the
c o u n t r y T h e Bridge River Band, for example, is thought to have descended from a
black bear."*®
Variation and variability of resources fluctuated across the Upper Lillooet region,
and although all groups participated in a seasonal strategy of subsistence, this
inconsistency in the types and amounts of resources available created a dire need to plan
accordingly. The people of the Upper Lillooet were able to provide for their dietary and
living needs through three general practices: fishing, hunting, and gathering.
All Lillooet people were extremely dependent upon salmon fishing, although the
type of species available and the technology used to harvest them varied within the
region. In the Upper Lillooet area salmon fishing began with the first run of the
Chinooks in April, and the salmon productivity was sporadic all the through to October
with the main harvest occurring in late summer."^' Ethnographically documented methods
of catching salmon include the use of long handled collapsible set nets, gill nets, box-

Walker Jr, e d ., The Handbook o f North American Indians, vol. 12, Mythology, by Frey and
Hymes, 584.
Teit, "Traditions o f the Lillooet Indians o f British Columbia", 289.
“U bid., 290, 360-361.
Walker Jr, e d ., The Handbook o f North American Indians, vol. 12, Lillooet, by Kennedy and
Bouchard, 177.
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shaped traps made from split pieces of pinewood, basketry traps, and the use of both
single and double weirs. Other techniques, such as the use o f gaff hooks, leisters, and
fishhooks, have also been reported.'*^
Once caught, the fish were typically boiled for the oil, or preserved. Methods of
preservation among the Upper Lillooet consisted of wind drying the scored, filleted fish.
These were then typically eaten raw, boiled, or after being roasted in a fire. Another
favorite method of preservation was to prepare powdered, dried salmon. Once the
process of getting the fish into a powdered form was complete, the powder was mixed
with dried berries and eaten. Although fishing, or at least the actual catching of the fish,
was certainly considered a technical occupation for members of the village, it was in
large part a communal affair with different members of the community assisting in
different operations of the process.
Hunting on the other hand was given a more specialized status. "Hunting was a
specialized occupation for certain people known as tdwit whose skill was enhanced by
possession of an appropriate guardian-spirit power.

Good hunters could receive

special treatment such as the ability to practice polygyny, gifts from the community, and
free labor provided to them. The favorite land mammal of the Upper Lillooet was the
mule deer, which was hunted most frequently in the fall up until the deer began to rut.
Dogs have been documented to be used to assist the hunters in tracking the deer. Other
animals, such as mountain goats and black bears, were also hunted. Hunting of the black

Ibid., 177.
Ibid., 179.
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bear for the Upper Lillooet is unique in the sense that hunters have been known to sing to
the animal during the butchering process.'*'*
The last subsistence practice to be discussed, but by no means the least important,
is gathering. The Upper Lillooet recognized and used around 200 species of native
plants. The most common uses were for dietary needs, raw material for various
technologies, and as medicines. Just as the animals fished and hunted for in the Upper
Lillooet region had varying levels of availability in different seasons, so did the plants
that were used. As salmon was the most important resource for the Upper Lillooet,
fishing usually took precedent over other activities, but this does not diminish the
importance of gathering plant foods. The transition from winter to spring and the
subsequent first harvest of plant foods was often initiated with a first harvest ceremony,
which was used to express the peoples reverence for the foods they were to gather, and to
maintain a balance between humans and the animated features, plants, and animals of
their surroundings. The majority of the work involved in processing the gathered plant
foods would take place at high elevation intertribal harvesting grounds. The most
commonly used berries were saskatoon berries, but large quantities of yellow avalanche
lily, spring beauty corms, skunk cabbage rhizomes, and other plants and roots were
harvested as well.
During the winter months when the food resources were minimal, the people of
the Upper Lillooet occupied winter villages that consisted of clusters of semi
subterranean houses known as pithouses. In this region, the pithouses were usually
excavated to a depth of roughly four feet, and they varied in diameter from five to twenty
meters. The houses were constructed with a conical superstructure built over a square.
Ibid.
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round, or oval pit/^ The presence of this particular style of house and other similar styles
of semi-subterranean houses in the area has often been viewed as evidence of a northern
Asiatic-American relationship/^
Although the days of winter did not see much direct human involvement with the
landscape or with subsistence practices, it was still a critical and important season for the
people of the Upper Lillooet Region. Winter was a period in the annual cycle that
included myth telling, shamanistic performances, and winter dances, along with time to
maintain tool kits. To some, winter was known as a time of spirit sickness because o f the
lack of direct involvement with the creator's world. For this reason, winter usually saw
an increase in religious activity to ensure that people did not loose sight of their
connection to the landscape.
Kinship in the Upper Lillooet Region was recognized bilaterally, and this
certainly influenced the social organization for these groups. At the village level, society
was organized by lineage-like groups, which some referred to as clans and others
documented as family g r o u p s . T h e village council typically discussed decisions
concerning the village, although the advice of the elderly/chief was typically followed.
The role of this village organization during the seasonal subsistence movements is
unclear. Some have suggested that village organization persisted in the gathering,
fishing, and hunting of foods, while others maintain that these tasks had a unique
organization designed around task leaders.

Ibid.
Marian W. Smith, "House Types of the Middle Fraser River," hmexic&n Antiquity 4 (1947)
235.
Walker Jr, e d ., The Handbook o f North American Indians, vol. 12, Lillooet, by Kennedy and
Bouchard, 181-182.
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Some generalized statements may be made based upon the review of prehistoric
and ethnographic literature conducted for this thesis. One such statement is that the
people of this region continued from the beginnings of the Shuswap Horizon to the early
twentieth century to practice a seasonal and highly organized subsistence strategy. In
addition, the use of pithouses and permanent winter villages persisted during this same
period. It is a little more difficult to note any continuation of social organization for this
time span since this organization was not directly observed in prehistoric times.
However, it may be deduced that seasonal tasks and the village played a crucial role in
the organization of society.
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CHAPTER 3
METHODS
There are two main objectives to this thesis; 1) to examine the distribution of
housepits during different occupations, and 2) to construct a spatial database, which will
allow the first major goal to be accomplished, for the Bridge River Archaeological Site.
To conduct a study of this nature, a number of methods and techniques were employed to
acquire and analyze the data for this project. The research design explaining the methods
and techniques that were used during the excavations at Bridge River are presented in the
final report on the 2003 and 2004 archaeological investigations at the Bridge River Site."*^
Therefore, those methods will not be discussed in this chapter. What will follow is a
discussion of the methods employed while completing this project. To facilitate the
understanding of these processes the chapter will be divided into four major sections,
with minor sections appearing in some of those. The four major sections will discuss the
digitizing process, analysis of radiocarbon dates, constructing the spatial database, and
the methods and techniques of the spatial analysis performed.
Digitizing
During the 2003 field season at Bridge River a detailed topographic map of the
site, with a contour interval of 10 cm, was constructed by Guy Cross. This survey was
completed using a Leica TPS 1100 total station with RCSl 100 remote control capability
for automatic target tracking. Readings were taken at 2 m x 2 m intervals for the general
site, and spot fixes were recorded for the small-scale pit features and by delineating the

Prentiss et al., "Report o f the 2003 University o f Montana Investigations at the Bridge River
Site (EeR14)", 1-7.
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rims of larger house depressions.'^^ The data collected in the field was then mapped using
AutoCAD. The resulting AutoCAD map was only made available to this author in paper
form, thus to manipulate the map using CIS it first had to be digitized.
The data collected for the topographic survey was obtained from one reference
location, chosen because of its elevation and clear visibility of the entire site. This point
would later become point 100, and its geographical position and elevation were recorded
in the Universal Transverse Mercator (UTM) zone ION coordinate system using a Global
Positioning System (GPS) unit with the WGS 84 datum. The margin or error for the
particular GPS unit used was +/- four meters. This was the only point to be referenced to
an actual location on the earth's surface and was the starting point for the digitizing
process.
Digitizing the site topographic map involved the use of two different software
packages, Didger 3.0 and ArcGIS 9. Didger 3.0, a digitizing software produced by
Golden Software, allows its users to calibrate scanned images using a minimum of three
points. It also allows one to define the spatial reference information of a scanned image
prior to calibration. This was an important characteristic of the software because no other
means of obtaining a spatially referenced digital image was presenting itself. For the
purpose of this study, three points were used to calibrate the scanned image of the
topographic map. Point 100, which was recorded with a GPS unit, was one point used,
but the other two points had to be extracted from that point using the paper map. This
was accomplished by drawing the line for true north on the map (the site baseline ran in
an arbitrary north-south direction twenty degrees west of true north), and then drawing a

Prentiss et al., "Report o f the 2003 University o f Montana Investigations at the Bridge River
Site (EeR14)", appendix D.
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series of 90 degree cross lines. Then, two points were purposively selected, and the map
scale, along with the known coordinates for point 100 were used to calculate the UTM
zone ION WGS 84 datum coordinates for the two new sampled points. Once the
coordinates of all three points were recorded, work could begin on calibrating the image.
Again, this was done using Didger 3.0.
When one begins a digitizing project in Didger, the first thing one has to do is set
up the spatial reference information. The software allows one either to set up a userdefined, or to use a pre-defined, spatial reference system. Since it was known that the
coordinates for point 100 were in the UTM zone ION coordinate system, which used the
WGS 1984 datum, that same system was applied to this project. After defining the
spatial reference information, the next step was to calibrate the image. This process
involves finding the three selected points on the scanned image, creating a new point
feature or calibration point at this location, and telling the software the geographical
coordinates of each of the newly marked calibration points. Once the spatial reference
information was defined and the image was calibrated, Didger was used to digitize the
site grid by using the create-new-line feature tool. The results of these processes were
then exported as a shapefile to be used in ArcGIS 9.
The new shapefile was then loaded into ArcCatalog. Since the spatial reference
information was assigned using Didger, all that needed to be done in ArcCatatlog was to
tell the software what that information was. After that was accomplished, the site grid
shapefile could be used to spatially reference any other shapefiles or feature classes
created in the digitizing process.
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The next things to be digitized were the outlines of the housepit features. This
was done in ArcMap and ArcCatalog. First, a new polygon shapefile was created in
ArcCatalog and its spatial reference information was imported from the site grid
shapefile. Then, the two new shapefiles were added to ArcMap along with the tiff image
of the site's topographic map. The comers of the site grid shapefile were used to
georeference the scanned image, and then digitizing the housepit outlines could
commence using the create-new-feature tool. Once all the housepit features were
digitized, attributes for each housepit, such as housepit number, date, and diameter, were
added manually to the attribute table of the shapefile.
The next features to be added to the new site map were the point locations of all
the units excavated within housepits during the 2003 and 2004 field seasons. The
coordinates for each unit were given in a user-defined coordinate system based upon one
comer of the excavation unit. Rather than calculate the UTM zone 1ON coordinate
values for each unit and then add those points to the map, it was decided to retum to the
Didger file used to create the site-grid shapefile. With the Didger file up and miming, the
image was recalibrated using the site-defined coordinate system. This allowed the
coordinates displayed at the bottom of the screen to be shown in terms of the site-specific
coordinate system. Then the digitize-point tool was used to mark the location of each
unit. The resulting points were subsequently exported as a shapefile, which could be
used with the other shapefiles in ArcMap. Attributes for the units, such as the housepit
number in which the unit was placed, its square, and sub square, were then added to the
attribute table of the unit shapefile. The x and y values for the points using the UTM

30
zone 1ON coordinate system were also calculated in ArcMap and added to the attribute
table.
At this point in the digitizing process, the new site map contained the housepit
outlines, site grid, the location of point 100, and the location of the units excavated within
housepits. The last thing to be added to the new map was the contour lines. Instead of
digitizing each contour from the scanned image, a generalized representation of those
was created. This was accomplished by returning to the Didger file that was calibrated
and referenced using the UTM zone ION WGS 1984 datum coordinates, and recording x,
y, and z values for over 120 points within the site, excluding points on housepit rims or
within the features themselves. Also, a series of x and y values were recorded along the
boundary of the site. The values collected enabled a generalized contour map of the site
to be created in Surfer and then exported for use in ArcGIS 9.
The processes and methods described in the preceding pages allowed for the site's
topographic map, including housepit features, site grid, and unit locations to be displayed
and later manipulated in a computer environment. The result, seen in Figure 5 on the
next page, was not a completely necessary step in order to conduct visual or statistical
spatial analysis on the housepit distributions at Bridge River. The benefits, however, of
using GIS to manipulate and store large quantities of spatial and attribute data are well
documented, and thus the decision to use GIS to conduct this project was an easy one.
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BRIDGE RIVER ARCHAEOLOGICAL SITE
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Figure 5: M ap o f the B ridge R iver archaeological Site.

Analysis of Radiocarbon Dates
One of the fundamental goals of the Bridge River Archaeological Project was to
acquire dates of occupation for the housepit features within the village. In 2003 and
2004, samples were collected from intact hearth features within house floors or from roof
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material for radiocarbon dating. Table 1 provides a summary of the calibrated dates,
where the samples were taken from within the excavation unit, and the field season in
which they were collected.
T a b l e t : C a lib r a te d d a te s.

HP Number
1
1
3
3
3
4
4
4
5
6
8
9
10
11
11
12
15
15
16
17
18
18
19
20
20
22
23
23
23
24
25
26
26
27
28
28
29
30
31

Sq
A
A
A
A
A
A
A
A
A
A
B
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
B
A
B
B
A
A
A
A
A
B

Sub Sq
12
12
10
10
10
4
4
4
8
11
15
9
10
3
3
16
1
1
2
7
1
1
12
11
11
3
13
13
13
10
6
2
2
10
15
15
10
10
2

Stratum
ll-C
ll-C
II
II-F1
IIA
V
IIA
VB
FI
II
F2
II-F1
V
IIA-F1
IIA-F2
II
F2
F5
II
FI
V
F4
MB
IIF-F4
FI
VA
IIA
IIC-F2
IIA
IIA
IIA
lie
FI
FI
IIA-F1
II-F1
II
II

Level

1
10
any
1
1
3
3
1
3
1

6

1
1
4
2
3
2
1

1
1
1
4

2°»Calibrated
Mean
1160
1132.5
605.5
1183
1507.5
231
1188.5
1169
421.5
1440.5
407.5
1693
150
1509
1553
1162
1356
1434
1232
1159.5
428
1164.5
1136
387.5
1192
379
1448.5
1331
1551
1221
1794
1349
1625
1610.5
1266.5
1400
1174.5
2536
1257

2«High
1260
1009
551
1080
1410
0
1090
1065
325
1353
316
1570
0
1411
1418
1064
1303
1352
1173
1061
320
1069
1012
309
1094
299
1354
1274
1414
1150
1711
1291
1527
1526
1351
1290
1074
2360
1181

2 "Low
1060
1256
660
1286
1605
462
1287
1273
518
1528
499
1816
300
1607
1688
1260
1409
1516
1291
1258
536
1260
1260
466
1290
459
1543
1388
1688
1292
1877
1407
1723
1695
1182
1510
1275
2712
1333

Field
Season
2003
2003
2004
2004
2004
2004
2004
2004
2003
2004
2003
2004
2004
2004
2004
2004
2003
2003
2004
2003
2003
2003
2003
2003
2003
2003
2004
2004
2004
2004
2004
2004
2004
2003
2004
2004
2004
2004
2004
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T a b le 1 c o n tin u e d .

HP Number
31
32
33
34
35
37
38
38
39
48
49
50
50
51

Sq
B
A
A
A
A
A
B
B
A
A
A
A
A
A

Sub Sq
2
9
10
13
4
14
1
1
1
9
1
11
11
13

Stratum
V
II
IIA
II
II
II
II-F1
IIA-F2
VA
II-F1
V
IIA
II
VB

52
54
54
54
54
55
56
57
58
58
59
60
60
61
61
62
63
64
65
66
70
71
77
78

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

6
10
10
10
10
11
12
15
3
3
5
2
2
1
1
9
16
1
11
5
16
1
11
3

II-F1
IIA-F2
IIB-F3
IID-F5
IIE-F6
II
II-F1
II-F1
II
IIB-F1
IIC-F2
FI
VA
IIC-F1
IIC-F2
FI
V
FI
V
II
IIA
F2
V
IIA-F1

Level
2
1
1
1
1
1
1
1
1
1
1
very
bottom
1
1
1
1
1
1
2
1
2

1
2

1
1
1

1

2«Calibrated
Mean
1067.5
1447
1175.5
416
1433.5
1098.5
231
1693
1238.5
1349
1409
1405
407.5
1137.5
1695.5
1158.5
1233
1173.5
1347.5
1266
1443.5
145.5
1159.5
1682.5
1238.5
381
1182.5
1189
1186.5
1178.5
1104.5
1437
1190
1238.5
1192
1549.5
1151
1425.5

2~High
966
1354
1074
320
1347
968
3
1570
1176
1291
1307
1300
314
1015
1573
1057
1175
1074
1289
1187
1353
0
1059
1553
1172
301
1071
1090
1087
1073
950
1352
1092
1178
1094
1414
1015
1333

2«Low
1169
1540
1277
512
1520
1229
459
1816
1301
1407
1511
1510
501
1260

Field
Season
2004
2004
2004
2004
2004
2004
2004
2004
2004
2004
2004
2004
2004
2004

1818
1260
1291
1273
1406
1345
1534
291
1260
1812
1305
461
1294
1288
1286
1284
1259
1522
1288
1299
1290
1685
1287
1518

2004
2004
2004
2004
2004
2004
2004
2004
2004
2004
2004
2003
2003
2004
2004
2004
2004
2004
2004
2003
2004
2004
2004
2004
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The dates and their plus and minus ranges (high/low in Table 1) seen above were
calculated from the original un-calibrated dates returned from the laboratory. The
calibration of the samples involved the use of a software program called Calib 4.4. This
software calculates a calibrated mean and plus and minus extremes at a ninety-five
percent confidence interval. After this process was completed, the results from Table 1
were put into an Excel spreadsheet and a stock chart was created to visually examine
these data for breaks within the range of dates. This stock chart may be viewed in Figure
6 below.

2 Sigma Calibrated Dates
3000

2500

2000

1500

1000

500

F ig u r e 6: S to c k c h a r t o f th e c a lib r a te d d a te s.

Initial analysis of the chart in Figure 6 revealed two things. First, there was an
extremely old date of 2500 - 2600 BP, which fell well out the range of dates for the rest
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of the samples. Second, there is a gap in the dates between roughly 650 - 1000 BP. The
anomalously early date from housepit 30 of 2536 BP was excluded from this study
because it fell so far out of the range of dates collected for the Bridge River Site. The
next step in analyzing the radiocarbon dates involved the use of a statistical method to
quantify the relationship between different dates. For this purpose a simple Students t
test was used to compare the calibrated and uncalibrated dates along with their +/- ranges.
A graduate student in The University of Montana's Department of Anthropology
performed the standard Students t test.^° The results of the test showed two significant
breaks in the dates. One break occurred between 650 - 1067 BP and a second occurred
between 1800 - 2600 BP. Since the early date from housepit 30 was excluded, this
second break was immediately discarded as well. Thus, the Students t test only resulted
in one significant break, and the designation of two distinct periods of occupation, an
Early Occupation from roughly 1794 to 1067 BP, and a Late Occupation from roughly
605 to 145 BP. Each occupation was then divided into three arbitrary sub-periods in
order to obtain a better visual representation of the changes that occurred at the Bridge
River Site through time. On the next page in Table 2 are the results of the analysis of the
radiocarbon dates. It illustrates the time range for the Early and Late Occupations, as
well as the range for each occupation's three sub-periods.^’

See Dirk Markle's unpublished thesis, in press.
The more recent dates (650 - 145 BP) in this study should be viewed with caution, owing to the
changes in atmospheric carbon and the uncertain effects that these changes may have. For a more thorough
discussion on this topic, see Taylor and M.J. Aitken 1997.
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T a b le 2: M a jo r o c c u p a tio n s an d su b -p c r io d s fo r th e B r id g e R iv e r S ite .

Occupation
Early Occupation
Sub-Period
Sub-Period
Sub-Period
Late Occupation
Sub-Period
Sub-Period
Sub-Period

Years Before Present (BP)
1794- 1067 BP
1 1794- 1553 BP
2 1552- 1310 13P
3 1 3 0 9 - 1067 BP
605 - 145 BP
1 605 - 453 BP
2 452 - 299 BP
3 298 - 145 BP

Spatial Analysis
Spatial analysis is defined as "a set of techniques whose results are dependent on
the location o f the objects of analysis."^^ Some tend to think of spatial analysis as
comprising three interrelated themes: spatial arrangement, spaee-time processes, and
spatial forecasting. Each of these themes has been defined in the following manner:
Spatial arrangement is the locational pattern of the objects under study. The space-time
processes deal with how spatial arrangements are modified through either movements or
spatial interaction, while spatial forecasting seeks to forecast future spatial
arrangements.^^ In the discipline of archaeology, studies that utilized the techniques and
methods of spatial analysis have been grouped into a unique sub-field labeled "spatial
archaeology," it has been defined as
the retrieval of information from archaeological spatial relationships and the
study of the spatial consequences of former hominid activity patterns within sites,
site systems and their environments: the study of the flow and integration of
Michael F. Goodchild, "GIS and Spatial Analysis in the Social Sciences," in Anthropology,
Space, and GIS ed. Mark Aldenderfer and Herbert D.G. Maschner (Oxford: Oxford University Press.,
1996) 241.
Anthony C, Gatrell, Distance and Space: A Geographical Perspective (Oxford: Clarendon
Press, 1983), 2.
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activities within and between structures, sites, and resource spaces from the micro
to the semi-micro and macro scales of aggregation/''
The spatial analysis used in this thesis was conducted at the semi-micro level, or
within a site, and it is concerned with spatial arrangements, and space-time processes.
The "objects of analysis" in this study, are the house depressions left at the Bridge River
Archaeological Site, and my concern is with the spatial arrangement of those house
depressions, and how those arrangements changed through time.
What this section aims to do, is to explain the various methods of spatial analysis
employed in this study and, when applicable, detail the techniques involved in a
particular method. The methods and techniques discussed in this section will be applied
to each occupation as a whole, as well as to the occupations sub-periods. This was done
to obtain a better look at the changes that may or may not have occurred at the village
through time. Since the research presented here involved the use of GIS, there were
several statistical spatial analysis tools available within the software. The analysis tools
used are briefly described in the following sub-sections.
Average Nearest Neighbor Analvsis
Average nearest neighbor analysis calculates the average nearest neighbor
distance based upon feature centroids, and it is used to determine if a distribution is
random, clustered, or uniform. The test produces an index score between 0 and 2.15,
with 0 being clustered, 1 representing random, and 2.15 equaling a uniform distribution.
High/Low Concentration
This analysis tool measures concentrations of high or low values for a study area,
and is typically weighted with a field of values from the attribute table of the feature class
David L. Clarke, "Spatial Information in Archaeology," in Spatial Archaeology ed. David L.
Clarke (London: Academic Press, 1977), 9.
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under analysis. In the case of this study, the high/low concentration analysis will be
weighted by housepit diameter.
Central Feature Analvsis
As the name suggests, central-feature analysis identifies the most centrally located
feature within a given feature class. This tool will identify the central housepit at the
Bridge River Village for each major occupation, as well as for each of the six sub
periods.
Directional Distribution
The directional-distribution tool measures whether a certain distribution of
features has a directional tendency. It determines if features are farther from a specified
point (for example, the central housepit) in one direction than in another.
Mean Center
This tool is similar to the central-feature tool, but whereas the central-feature tool
identifies the central most feature, the mean-center tool identifies the geographical center,
or center of concentration for a set o f features.
Standard Distance
This is the final statistical spatial-analysis tool available in ArcGIS 9 to be applied
in this study. The standard-distance tool calculates the degree to which features are
concentrated around the points or centroids of a feature class.
As was mentioned before, the methods and techniques discussed in the above sub
sections will be applied to each occupation as a whole, as well as to the occupation's sub
periods. This will be done to document what changes, if any, have occurred at the site
through time. For example, do patterns in the Early Occupation Phase at Bridge River
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persist into the Late Occupation Phase? Or, is there movement away or towards a central
housepit or geographical point, through time? These are just a few o f the questions that
may be addressed by using the spatial statistics toolbox in ArcGIS 9.
The final type of spatial analysis to be utilized in this project is an application of
space syntax theory. Since ArcGIS 9 does not perform the calculations involved in
syntactic analysis, the final sub-section that follows will provide the reader with enough
information to understand the theory behind the method, and to apply syntactic analysis
to his or her own research.
Space Svntax Analysis
Space-syntax theory has its origins in architecture, where it was used to discuss
the structure of buildings and communities, as well as the effect that these structures have
on group interaction. The theory assumes that architectural space structures interaction
between individuals by placing barriers to access or by opening space to access.^^ In
essence, the theory holds that the spatial arrangement of structures shapes social relations
and processes, while also dictating the forms of social interaction. According to its
founders, space syntax meets the three essential criteria needed for a complete theory of
space and society. Those criteria are listed below (adopted from Ferguson):
1) Space Syntax has descriptive autonomy. Spatial patterns are described and
analyzed in their own terms prior to any assumption of a determinative
subservience to other variables.
2) The theory embodies the wide and fundamental variations that exist in
architectural morphology, including, but not limited to, closed and open patterns,
hierarchical and nonhierarchical organizations, and dispersed and aggregated
forms.

Tammy Stone, "Prehistoric Community Integration in the Point o f Pines Region o f Arizona,"
Journal o f Field Archaeology 27 (2000): 200.
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3) Space syntax accommodates the basic differences in the ways that space fits
into the rest of the social system in terms of the amount of order and meaning
invested in architecture/^
To apply space-syntax analysis to a site, or community, a number of methods
must be completed. First, three maps must be produced of the study area. The goal of
the first map is to bind the area of continuous space between buildings. In other words,
one needs to mark the exterior boundary o f open space for a community. In most modem
cases, this is an easy step, because roads, walls, or other features usually mark these
boundaries. However, in the case of the Bridge River Village the external boundary is a
little foggier. Since the Bridge River Village rests on a terrace with steep mountains to
the north and east, and a drastic drop off to the south and west, the natural topography of
that terrace was used to define the external boundary of the village. The second map to
be produced involved breaking up the open spaee defined in the first map into a least set
o f convex spaces by drawing a series of convex polygons beginning with the largest and
working down to the smallest possible convex polygon for the study area. The final map
is an axial space map. These are built by first drawing the longest straight line possible
through the open space, then the second longest, and so on until all of the convex spaces
built in the seeond map are crossed with an axial line, and all of the axial lines that may
be linked to other axial lines without repetition, are linked. The axial lines may be
viewed as routes of passage or lines of sight.
Once the three maps described above were produced, a number of statistical
formulas may be used to quantify the analysis. Of importance to this study was the
calculation of five different statistics which produced index scores that could then be
T. J. Ferguson, Historic Zuni Architecture and Society: An Archaeological Application o f
Space Syntax, Anthropological Papers o f the University o f Arizona (Tucson: The University of Arizona
Press, 1996), 11.
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interpreted. They include the calculation of convex articulation, axial articulation,
convex ringiness^’, axial ringiness, and axial integration of convex spaces. Convex and
axial articulation measures the amount and depth o f open space that is available for social
interaction. Convex articulation is determined by dividing the number of convex spaces
by the number of buildings in a settlement. The lower the value for convex articulation,
the greater the amount of open space available for supra-family interaction. Axial
articulation is calculated by dividing the number of axial lines by the number of buildings
for a settlement. This measures the depth and shallowness of the public space within a
site or settlement. If the value for axial articulation is low, the site is said to be shallow.
Essentially, the public space for a given site is accessible by relatively few straight-line
paths.
The next two formulas deal with calculating the axial and convex ringiness of a
site. These formulas measure the fragmentation, distribution, and ease of movement
within public space. Convex ringiness is calculated by dividing the number of islands for
a site by two times the number of convex spaces minus five. Axial ringiness is calculated
by dividing the number o f islands for a site by two times the number of axial lines minus
five. In both cases, low values equal a high degree of spatial fragmentation and greater
control over the interaction within that space, while high values equal a low degree of
spatial fragmentation and less control over the interaction within that space.
The final statistic used for this study is that of axial integration, which measures
the level of integration o f different public spaces. Axial integration attempts to quantify
the ease with which individuals may move from one public space to the next apart from
the spatial distribution of public space at the site. It is calculated by dividing the number
57

Ringiness deals with the fragmentation and distribution o f open space.
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of axial lines by the number of convex spaces at a given site. Low values for this statistic
mean that it is easy to move from one space to the next, thus, there are a lower number of
barriers to participation. High values indicate difficulty in moving from one space to the
next and the presence o f a high number of barriers to participation.
Once the maps and calculations discussed above were produced and determined
for each occupation and the respective sub-periods, the results could be analyzed along
with the results from the spatial analysis conducted using ArcGIS 9 to determine if the
Bridge River Village had changed through time and, if it had, what was the nature and
rate of that change.
Constructing the Spatial Database
This final section in Chapter 3 deals with the methods and techniques involved in
building a spatial database for the Bridge River Site. The goal and purpose of this aspect
of the thesis was to not only document the utility of using GIS to store archaeological
data, but to also show how GIS could be used to analyze and interpret the data collected
from a given site.
Archaeological data is inherently spatial. All artifacts or objectifications of the
mind occur in space, and those occurrences have relationships with other occurrences at
varying scales. A GIS allows one to map the incidents of cultural material/features, as
well as to analyze the relationships between those occurrences, while at the same time
creating new data. Using GIS in archaeological analysis has several implications, some
of which include the ability to speed up descriptive analysis by detecting and mapping
distributions o f artifacts, features, or sites. A GIS also has a great deal of potential to aid
in predictive modeling, analyzing settlement patterns, and generating feature locations.
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In order for researchers to take advantage of the items mentioned above, the
archaeological data first has to be entered into a GIS. The processes involved in
preparing the Bridge River Site map for use in a GIS were discussed in the first section of
this chapter on digitizing, and will not be restated here. The digitizing process ended
with a site map showing all house depressions, the units excavated within housepits, the
site grid, and the site's generalized topography. At that point attribute data for the house
depressions was added, but only limited attributes were added to the excavation unit
feature class, these attributes include housepit number; square; sub square; and x, y,
coordinates for the units. Building or completing the spatial database involved adding the
data collected while excavating the units to the excavation unit feature class. By doing
this, the GIS could be used not only to make comparisons on the distribution of
housepits, but also on the spatial patterning of any particular artifact class.
A spatial database has been defined as "the entirety of information held in the GIS
for a certain study area," and it has four essential elements: a locational component,
topological component, attributes, and metadata.

For the Bridge River Archaeological

Site, this author had two general databases from which to begin constructing a spatial
database. A faunal database was built by another student which housed total counts of
the various type of faunal remains found in each excavation unit during 2004 field
season. Totals in this database were given by stratigraphie layer and level within the
stratum. A second database contained information on the lithic material found in each
excavation unit in both the 2003 and 2004 field seasons. However, this second database
did not give final counts for any level o f analysis, stratigraphie layer, level, or entire unit.

David Wheatley and Mark Gillings, Spatial Technology and Archaeology: The Archaeological
Applications o f GIS (New York: Taylor and Francis, 2002), 35.
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Each artifact was given its own entry in the database, and attributes such as artifact type
and material were coded with a numerical system.
To facilitate the production of meaningful maps that would show the density, or a
weighted distribution of a given artifact class, the pre-existing databases were processed
independently This was accomplished by first calculating total counts for each artifact
class given in the faunal database, for each of the seventy-three excavated units within
housepits. The values were then added to the attribute table of the excavation unit feature
class. The lithic database was processed differently. Since each artifact in this table was
given its own entry in the database, and each of these was coded using a numerical
system, the only why to calculate total counts for the different artifact classes was
manually, and given the great volume of entries this would of been an extremely difficult
process. Therefore, this table was added separately to the geodatabase for the Bridge
River Site. This was accomplished by adding x and y values to the existing lithic
database, then saving it in a dBase IV file format. This file could then be imported into
the site's geodatabase, and added to ArcMap by using the "add x, y data" tool. Once
added, the process of placing the entirety of data collected from excavation units within
housepits was completed for the Bridge River Site, and these data could be manipulated,
queried, managed, and added to in the future.
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CHAPTER 4
PHENOMENOLOGICAL DESCRIPTIONS
The intention behind this chapter is to provide a presuppositionlessness starting
point for analyzing the spatial patterning of architectural features through time at the
Bridge River Site. A phenomenological method will be employed to conduct visual
analysis of the site during its major occupation phases. The major goal here is to provide
a detailed description, not an interpretation, of those phases. Essentially, the objective is
to describe the distributions of the features as they appear, and to allow these appearances
to work with the observer in a dialectical fashion.
The descriptions will begin with how the site appears today. Then the earliest
point in the sites occupation history, that being Sub-Period 1 o f the Early Occupation
Phase (1 7 9 4 - 1553 BP), will be described. The descriptions will proceed from there in
chronological order, from the earliest to the most recent occupation of the site. The sub
periods for each major period will be described first, then, once all sub-periods are
described, a description of that period as a whole will follow.
The Bridge River Site Today
A map of the site may be seen on the next page. This map represents how the site
appears today, and it will be the starting point for the phenomenological descriptions. To
begin with, the architectural features of the site appear to be densely packed onto the
landform. No immediate geometrical pattern in the overall distribution of the features is
presenting itself. The circular features do appear more numerous and larger south and
west of the 334 meter contour line. The densest concentration of large features seems to
be in the west-central portion of the site, an area that overlooks the Bridge River.
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There is a tiny cluster of smaller features located around point 100, and other
features appear scattered in a linear fashion toward the south and eastern edges of the site.
The feature with the greatest distance between itself and its closest neighbor in any
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direction is housepit number 5, which is also the furthest east. Feature 9 is the furthest
south, 25 the furthest west, and 39, which also has substantial distance between itself and
its closest neighbor, is the furthest north. There are similarities in size between features
39, 25, and 9, but feature 5 is much smaller than the rest of the periphery features.
Features 25, 26, 29, 55, 53, 66, 52, 50, 49, 71, 41, and 42 form a shape that
resembles a triangle without the base, with feature 66 being the tip. The features south of
the 330-meter contour line appear to be in small groups of three or four houses, and
arranged in a circular like pattern. Actually, it appears that circular arrangements
dominate the entire village. There is not one all-encompassing circle, but a series of
small ones located both north and south of the open base triangle described earlier. The
exceptions to this are features 37, 38, and 39 that sit alone at the north end of the site, and
feature 5, which is by itself in the east.
The southern-most portion o f the site shows the greatest variability in feature size.
North of the 330-meter contour line and south of point 100, the features are relatively
uniform in size, as well as in spacing. Pockets of open space do appear within the major
aggregation of features, but the majority of open space is located in the northern areas of
the site.
Earlv Occupation Sub-Period 1 (1794 - 1553 BPj
This period represents the initial settlement of the Bridge River Site, and the map
showing the layout of the village for this period can be seen on the next page in Figure 8.
There are only eight housepits present at the site during this period, and they all seem
relatively similar in size. Four o f the housepits are arranged close together in a half
moon shape near the western edge o f the site. Two features in the southeastern comer of
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the site are arranged in north-south linear manner. Features 38 and 52 are roughly thirtytwo meters apart, but are the only two housepits close to and north of point 100.

BRIDGE RIVER ARCHAEOLOGICAL SITE
Early O c c u p a tio n S u b -P e r io d 1 (1 7 9 4 - 1 5 5 3 B P )
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The arrangement of the house features in Figure 8 appears relatively open and nebulous.
If two lines are drawn, one starting at housepit 25 and continuing through 26, 27, and
then northward through 52, and 38, then a second line also beginning at 25, going
through 26, and 27, and then moving south to cut through housepits 11 and 9, three
distinct areas of open space are created. Two moderately sized areas in the northwest and
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southwest, and a larger area of open space stretching across most of the eastern half of
the site.
Features 25, 26, 27, and 58 represent a loose form of aggregation. These features
are located closer together than to any of the other features for this period, and as
mentioned earlier, they are aligned in an arc or half-moon shape. Housepits 11 and 9 are
the most isolated for this period, being located in the extreme southeastern comer o f the
site. Housepits 52 and 38 have the greatest distance between themselves and their closest
neighbor. Six of the eight-housepit features in this sub-period are located below an
elevation of 332 meters, while all eight features appear oval to circular in shape.
Earlv Occupation Sub-Period 2 (1552 - 1310 BP)
The village layout for the Early Occupations Sub-Period 2 is represented in the
map on the next page. Sub-Period 2 saw an increase in the number o f features from eight
in Sub-Period 1 to seventeen. The majority of these features are located in the northcentral portion of the site near reference point, point 100. Overall, the features in this
layout vary in size, with features 56, 32, 23, and 11 being the largest. In the southeast
comer of the site, four features are arranged almost equidistant from each other. Feature
3 however, is a little further east. Feature 3 also has the greatest distance between itself
and its nearest neighbor in any direction. There is a significant area of open space in the
central portion of the site for this period. The area is enclosed in the west by features 23
and 26, but remains open in the east. Aside from the circular cluster of features centered
around point 100, which constitutes a small aggregation of features, the areas of the site
south of this contains individual features spaced at relatively equal distances.
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There is a sense from this layout that a circular pattern of village organization is
beginning to take shape. The western edge of the site forms an arc extending from north
to south, and features are spread all along this edge, except in the extreme northern
portions. There is also a partial circle within this outer arc, represented by features 28,

51
56, 50, 49, and 71. Features 64 and 48 are two of the smallest features of this period and
they are the exceptions to the circular trend.
Earlv Occupation Sub-Period 3 (1309 - 1067 BP)

BRIDGE RIVER ARCHAEOLOGICAL SITE
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This is the final sub-period for the Early Occupation, and it contains twenty-nine
features. The map for Sub-Period 3 may be found in Figure 10 above. Of those twentynine features, seven may be considered large (>15 meters), and the remaining features
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are viewed as being medium in size (10 - 15 meters). The central open space from the
preceding sub-period has disappeared. In this period, the majority of the site's open space
is found in the east-north-eastem areas. Feature 39, in the extreme northern portion of
the site, has the greatest distance between itself and its closest neighbor in any direction.
The distribution of the features appears to stretch the entire north-south extent of the site,
while its east to west distribution is skewed more to the west.
The greatest density of features is found in the south, where features 20, 19, 17, 3,
1, 18, 4, and 16 are arranged close together in a circular cluster. In the central and
northern portions of the site, the features appear arranged in three arcs of decreasing size
as one moves west to east, each arc being open to the east. Features 39, 37, 33, 31, and
24 represent the western most and largest arc, while features 29, 58, 60, and 63 constitute
the second largest arc. The inner most arc consists of features 77, 65, 66, 54, 55, 28, 51,
59, and 70. There is a distinct eastern boundary that none of the features that compose
the three arc's passes. This boundary also extends the entire north to south distance of the
site. If a line were drawn oriented in a northwest to southeast direction starting at the
eastern-most edge of feature 39, and moving down to the eastern-most edge of feature 12,
one sees a distinct eastern boundary that no features pass for this sub-period.
Features 61, 62, and 12 appear to be arranged in a similar manner to those
features just to the west of them described early. This creates an order of features in the
southern portion of the site that is distinct from the organization noted for the central and
northern portions. Whereas small, dense clusters of features apparently dominate in the
south, a smooth, open arc style of organization appears more prolific in the north and
central portions of the site.
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Earlv Occupation Phase
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The Early Occupation Phase, seen in Figure 11 above, encompasses all three of
the previously discussed sub-periods, and it represents a period of 727 years. Overall
forty-eight features of various size, all relatively circular to oval in shape, are present in
this layout.

54
The distribution of the features covers the entire north to south extent of the site,
but does not cover the full east to west extent. The open space in this layout is confined
to the eastern-most area of the site. No features are present east and south of the eastern
edge of features 39, 71, 11, and 9. The northern-most feature, 39, and the southern-most
feature, 9, appear to have the greatest distance between themselves and their closest
neighbor. The greatest density o f features occurs in the north-central area of the site,
while the extreme north and southeast areas have the lowest concentration.
Closed circular patterns seem to dominate the layout. In the south, this pattern
manifests itself in small clusters of features, while the north and central areas see this
pattern manifested in larger, more encompassing circles. Overall, there is nothing to
suggest that the site is open to external areas. Nor is there a great deal of openness within
the site.
Late Occupation Sub-Period 1 (605 - 453 BP)
The Late Occupation Phase at the Bridge River Site began 605 years before the
present and its first sub-period, which lasted from 605 to 453 BP, contains only one
feature. For this reason, there is little to discuss or describe about this sub-period. Thus,
no map will be shown for it, nor will any phenomenological description be given.
Late Occupation Sub-Period 2 (452 —299 BP)
The layout for Sub-Period 2 of the Late Occupation Phase consists of eight
features, which may be seen in Figure 12 on the next page. The features are all circular
to oval in shape, and they vary is size. Features 18 and 5 are the smallest for this layout,
and 20 and 34 appear to be the largest. Six of the eight features are located near, and
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south of feature 60, giving the southern half of the Site the highest concentration of
features. Feature 5 is the most isolated for this layout.

BRIDGE RIVER ARCHAEOLOGICAL SITE
Late Occupation Sub-Period 2 (452 - 299 BP)
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Owing to the limited number of features for this layout, open space appears
throughout the site. Excluding Feature 5, all other features are relatively equidistant from
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each other in the north and south respectively. They appear to be organized in a linear
fashion, with an absence of dense, circular clusters.
Late Occupation Sub-Period 3 1298 - 145 BPl
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The map showing the layout for Sub-Period 3 of the Late Occupation can be seen
above in Figure 13. Only four features are present for this period. Feature 10 is the
smallest of the four and Feature 4 appears to be the largest. The features are arranged in
a linear fashion extending north to south down the central portion of the site. Only
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features 4 and 10 are relatively close to one another, 4, 57, and 38 all have substantial
distance between them. Aside from the linear trend mentioned above, no other
substantial patterns are present.
Late Occupation (605 - 145 BPl
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F ig u r e 14: B r id g e R iv e r S ite L a te O c c u p a tio n .

The above map in Figure 14 shows the layout of the Bridge River Village for the
entire Late Occupation Phase. It contains thirteen features, which vary in size, but all are
circular to oval in shape. The major concentration of features lies south of the 331-meter
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contour line, and Feature 5 is the most isolated feature. North o f the 331-meter contour
line, the features do not express much of a pattern. Although the density o f features is
greater south of this line, still no apparent pattern is visible. Feature 4 has the closest
neighbor in Feature 18, while Feature 8 has the second closest in Feature 10.
Overall, the feature organization for the Late Occupation is linear and sporadic.
No features exist above 335 meters in elevation, and the spacing between features is
neither predictable nor equidistant. The association of features of various sizes is also
unclear. Open space is abundant in both the east and west-central areas o f the site, but is
limited in the south owing to the shape of the landform.
The layout descriptions presented in this chapter were, as was stated in the
beginning, meant to describe the phenomenon and not interpret them. They were,
however, to serve as a starting point for interpretation. Explanation of the phenomenon
will come in the next chapter, which discusses the results of the spatial analysis utilized
in this thesis.
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CHAPTER 5
DISCUSSION AND RESULTS
This chapter will serve to present the outcome o f the research conducted for this
thesis. Two types of spatial analysis were conducted at different scales to understand the
history of organization at the Bridge River Village. Both types o f spatial analysis were
statistical in nature. The distinction made here is that one type deals solely with
geographical distributions without any consideration of their social implications. The
second type also deals with geographical distributions, but it attempts to quantify the
social effects of those distributions.
The purely geographical spatial analysis involved using tools available in ArcGIS
9. These include average nearest neighbor, high/low concentration, central-feature,
directional-distribution, mean-center, and standard-distance analysis. The more socially
oriented spatial analysis involved an application of space-syntax theory. Because of the
distinction made between these two types of analysis, each will be discussed separately.
The various scales of analysis include within and between the major occupation
phases. Each major occupation was arbitrarily divided into three sub-periods to
understand the changes that may or may not have occurred within a given phase. The
second level of analysis will involve a comparison of the two major occupation phases as
a whole.
Early Occupation Phase
Results
As stated above, the Early Occupation at the Bridge River Village spanned 727
years (1794 - 1067 BP), and it was divided into three sub-periods. Sub-Period I (1794 -
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1553 BP), Sub-Period 2 (1552 - 1310 BP), and Sub-Period 3 (1309 - 1067 BP). The
map below in Figure 15 illustrates the village layout for each of those three sub-periods.

Bridge River Site
Ealy Occupation (1794 - 1067 BP)
Sub-Period 2 (1552 - 1310 BP)

Sub-Period 1 (1794 - 1553 BP)

Sub-Period 3 (1309 - 1067 BP)

Matt Hogan
29 September 2005

Figure 15: Sub-periods o f the E arly O ccupation.

The first set of results to be presented is that of the analysis conducted on the
geographical distribution of housepits for sub-periods 1-3. Table 3 displays these results.

T able 3: R esults o f geograp h ical analysis.

Sub-Period Average Nearest
High/Low
Central
Standard
Neighbor Index Concentration
Feature
Distance
1
0.95
0.01
Housepit 27 68.30 meters
2
1.21
0.02
Housepit 56 56.05 meters
3
1.1
0.02
Housepit 58 53.30 meters
The central-feature, directional-distribution, mean-center, and standard-distance analysis
tools all create new feature classes that can be added to the map for a visual
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representation. A map for each sub-period showing the results of the above analysis was
created, and they can be viewed in Figure 16.
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The geographical center, or mean-center, is the center point for each distribution
of housepits. The directional-distribution shows the directional trend for each period's
housepit distribution. The standard-distance is represented by a circle on each of the
three layouts. This circle encompasses all housepits that are within the standard-distance
from the center of the distribution. The central-feature is just that. It is the central most
feature for a given feature class. The last bit of information displayed in the three maps is
housepit diameter. The groupings are based upon Arnold Stryd's classification of small
( 0 - 1 0 meters), medium (10.1 - 14.9 meters), and large (>15 meters) housepit sizes.
The second type of spatial analysis used was an application of space-syntax
theory. Before a discussion on the changing housepit distributions for the Early
Occupation begins, the results of this analysis will be presented. Space-syntax theory
calculates several values based upon the interpretation of convex and axial space maps.
For the purpose of this project, five statistics were calculated. These include convex
articulation, axial articulation, convex ringiness, axial ringiness, and axial integration of
convex spaces. To calculate these values, four pieces of information were needed for
each period. That information includes the total number of housepits, convex spaces.

T a b le 4: V a lu e s fo r c a lc u la tin g sp a c e -sy n ta x sta tistic s.

Sub-Period
1
2
3

Islands
7
9
5

Housepits
8
17
29

Convex Spaces
23
39
32

Axial Lines
10
18
15

axial lines, and islands. This information is given in Table 4 and it was collected by
building convex and axial maps for each sub-period. These maps are located in Figure 17
on the next page.
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Once the maps above were completed and the data in Table 4 collected, the five
statistical values could be calculated. These calculations are given in Table 5.
T a b le 5: S y n ta x a n a ly sis re su lts fo r su b -p e r io d s 1 -3 .

Sub-Period

Convex
Articulation
2.88
2.29
1.1

Convex
Ringiness
.17
.12
.08

Axial
Articulation
1.25
1.06
.52

Axial
Ringiness
47
.29
.20

Axial Integration
of Convex Spaces
.43
46
46

The formulas for calculating these values were given in Chapter 3. The values for
convex and axial articulation measure the amount and depth of open space that is
available for social interaction. The fragmentation, distribution, and control over open
space are measured by convex and axial ringiness. The final statistic, that of axial
integration of convex spaces, measures the ease with which individuals can move from
one open space to the next.
Discussion
The Early Occupation Phase for the Bridge River Site began 1794 BP and lasted
until 1067 BP. This time-span falls well within the time range for the Plateau Pithouse
Tradition, which was described in Chapter 2. Specifically, the occupation begins during
the Plateau Horizon (2400 - 1200 BP) and ends during the early years of the Kamloops
Horizon (1200 - 200 BP). During this time the climatic conditions were relatively
similar to what is experienced today in the region.
A review o f the archaeological literature for the Plateau Horizon would suggest
that housepits were smaller during this period, but that the exception to this is found in
the Mid-Fraser Canyon Area. Here, housepits are generally thought to become larger
during this Horizon. However, a review of Figure 16 would show that although no
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housepits classified by Stryd as small exist, the overwhelming majority of housepits are
medium in size (10.1 - 14.9 meters). Another apparent trend highlighted by Figure 16 is
that for each sub-period there is a drastic intensification in occupation. The total number
of housepits increases from eight in Sub-Period 1, to seventeen in Sub-Period 2, and
peaks during Sub-Period 3 at twenty nine. It would be expected that with an increase in
the number of occupied housepits there would be noticeable changes in the geographical
distribution of these features, as well as with the social implications of those
distributions. The strictly geographical analysis conducted on these distributions using
ArcGIS 9, however, does not suggest significant changes.
For the average nearest neighbor analysis index scores ranged from .9 5 -1 .2 1 ,
with Sub-Period 2 having the highest score. The complete range of scores falls into the
randomly distributed category. Sub-Period 1 had a score of .95, very close to 1, which
would be perfectly random. Sub-Period 2's index score was 1.21, the highest for the
Early Occupation. Although further from one than the preceding period, this score still
falls closer to random than to uniform or dispersed, giving Sub-Period 2 a five to ten
percent likelihood that the distribution is the result of random chance. The index score
for Sub-Period 3 was 1.1, moving back towards a random distribution. This fluctuation
around the index value for random may be a result of insufficient data, or it could be that
the village was not planned, at least in the modem sense of the word.
The high/low value statistic was calculated to see if there was a distribution
pattern based upon housepit diameter. This statistic measures concentrations of high or
low values for a given area. The result of this analysis is a G-score index number. High
G-scores indicate clustering based upon high values, and low scores indicate clustering of
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low values. The results o f this analysis for sub-periods 1-3 were all extremely low, 0.02
or 0.01, indicating a consistent distribution pattern based on housepit diameter for all
three sub-periods of the Early Occupation. The low values suggest that clustering,
although not extremely apparent for any sub-period, was based upon low values for
housepit diameter.
The central-feature tool identifies the most centrally located feature in a given
feature class. It was used in this study to identify the central housepit for a layout, and
then to visually determine if other housepits are concentrated around the central feature.
Figure 16 shows that the concentration of housepits around the central feature increases
with each sub-period. This may be the result of simply more housepits being present in
each subsequent period, or it could represent the emergence of an aggregated community.
As more people settled at the Bridge River Village, they chose not to select house sites
that are isolated from those that already exist. Rather they selected areas that are close to
existing houses, forming an aggregated community, as apposed to an isolated or
dispersed one.
Standard-distance analysis is similar to determining the central-feature except that
where the central-feature tool identifies the central-most feature of a feature class, the
standard-distance tool calculates the central most point of a feature class, and then
determines the average distance of all features in that feature class from the central point.
The result is a graphic on the map that shows all features that are within the standarddistance, and a measurement given in the attribute table of that graphic or feature class.
Although the measurement of standard-distance for each sub-period was relatively the
same, this value is limited by the landform that the site rests on, and is therefore less
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reveling. However, the circular representation of this value, seen in Figure 16, gives us a
little more insight into distributional patterns during the Early Occupation. Similar to
what was revealed by the identification of a central-feature, the standard-distance graphic
shows that as you move from period to period more housepits fall within the circle again suggesting the formation of an aggregated community, which peaks during SubPeriod 3The calculation of a directional-distribution, which is also graphically displayed
on the maps in Figure 16, indicates that there is a consistent northwest to southeast
directional pattern for each of the three sub-periods. The polygon used to show the
directional trend increases in width during Sub-Period 2, and decreases in width while
expanding in length during Sub-Period 3. Although the consistent northwest to southeast
trend follows the site's landform, this analysis still reveals a pattern in the formation of
the village. It suggests that aggregation first appeared as an influx of houses in the north
and central portions of the site, increasing the width of the directional distribution during
Sub-Period 2. Then, as space became limited, new houses were placed south and east of
the central cluster, creating the more liner directional polygon visible for Sub-Period 3.
The changes in the geographical distribution of housepits highlighted by the
analysis performed using ArcGIS 9 for the Early Occupation, is consistent with the
descriptions given in Chapter 4 There was a shift in the organization of the village from
an isolated form in Sub-Period 1, to an increasingly more aggregated form as time cycled
through sub-periods 2 and 3 - with Sub-Period 3 serving as the peak of community
aggregation for the Early Occupation at the Bridge River Site. The remainder of this
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discussion will deal with the results of the syntactic analysis, and how this trend from
isolated to aggregated affected the social arrangement of open space.
Table 5 on page sixty-four gives the final values for the space-syntax analysis.
The first of these values discussed will be those for convex and axial articulation. These
values measure the amount and depth of available open space. The values for convex
articulation decrease from Sub-Period 1 (2.88), to Sub-Period 3 (1.1). This suggests that
as more housepits are occupied, and the level of aggregation increases, more space
becomes available for inter-group interaction. Axial articulation determines the depth or
shallowness of a site. For sub-periods 1-3 these values decreased. During Sub-Period 1
the value is 1.25, 1.06 in Sub-Period 2, and then drops significantly to 0.52 for SubPeriod 3. These values indicate that the site becomes more shallow as we move from
sub-period 1 to 3. In other words, the space available for interaction is accessible by very
few straight-line paths. The available open space is most accessible during Sub-Period 1
and least accessible during Sub-Period 3.
The measures for convex and axial ringiness measure the distribution,
fragmentation, and control over open space, as well as the ease with which one can move
through that space. Low values indicate increased fragmentation and control of open
space, while high values are indicative of less fragmentation and control. The final
values for both convex, and axial ringiness, suggests an increase in the control over and
fragmentation of open space from Sub-Period 1 to Sub-Period 3 Although the amount of
open space has increased from sub-periods 1 to 3, there has been significant increase in
the control over, and fragmentation, of that open space.
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The final syntactic statistic is the measure of the axial integration of convex
spaces. This value is concerned with the ease with which individuals can travel from one
open space to the next. Low values indicate easy movement, and high values indicate the
opposite. For all three sub-periods, the values for axial integration of convex space are
extremely low. This means that there are very few physical barriers to the movement of
individuals from one open space to the next.
The basic trend visible in the results of the syntax analysis is that as aggregation
increased at the site more space became available for group interaction. However, this
space became increasing fragmented and controlled. Although the results for the axial
integration of convex spaces indicate that movement between open spaces is easy, and
that few physical barriers prevent this movement, this may be a result of the heavily
fragmented nature of open space during the Early Occupation.
Taken in unison, the results of both the geographical and social forms of spatial
analysis present interesting conclusions. One conclusion being that as the number of
housepits occupied at the village increased, so did the concentration of housepits around
the central-feature and within the standard-distance circle. During this trend, the amount,
fragmentation, and control over open space increased as well, indicating that as
populations' aggregated, social pressures upon group interaction increased. A second
conclusion suggests that the changing pattern of housepit distributions and social division
of space, may point to the formation of an aggregated community during the Early
Occupation Phase at the Bridge River Village.
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Late Occupation Phase
The Late Occupation Phase at the Bridge River Site has a time span of 460
years, which falls within the Kamloops Horizon, and fifty years of the Early Historical
Period. This phase was divided into three sub-periods; Sub-Period 1 (605 -4 5 3 BP),
Sub-Period 2 (452 - 299 BP), and Sub-Period 3 (298 - 145 BP). Figure 18 below shows
the village layout for each of these three sub-periods. As one can see, only one house is

Bridge River Archaeological Site
Late Occupation (605 -145 BP)

S u b -P e r io d 2 (4 5 2 - 2 9 9 B P )

S u b -P e r io d 1 (6 0 5 - 4 5 3 B P )
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Figure 18: Sub-periods 1-3 for the Late O ccupation.

dated to Sub-Period 1. Therefore, no form of spatial analysis was conducted on this
period.
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Results
The tabular data for the geographical analysis of housepit distributions is
presented below in Table 6. Again, Sub-Period 1 of the Late Occupation only contained
one housepit and thus, no form of spatial analysis was conducted for this time.
T ab le 6: Late O ccu p ation results o f geo g ra p h ica l an alysis.

Standard
High/Low
Central
Sub-Period Average Nearest
Distance
Feature
Neighbor Index Concentration
N/A
N/A
N/A
1
N/A
Housepit 20 59.07 meters
2
1.46
0.01
N/A
Housepit 57 71.32 meters
3
1.76

Sub-period 3 of the Late Occupation contained four housepits. This was enough data to
calculate most statistics, but not the value for high/low concentrations. The remainder of
the geographical distribution analysis, those that give a graphic representation of the
results, may be seen in the analysis maps for the Late Occupation below in Figure 19.
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Figure 19: Late Occupation analysis maps.
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The data used to calculate the space syntax-statistics were collected from convex and
axial maps. These maps for sub-periods 2 and 3 of the Late Occupation are viewable
below in Figure 20. The tabular data needed to perform the calculations is

B R ID G E RIVER A R C H A E O L O G IC A L SITE
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Late Occupation Suti-Period 2 (452 - 299 BP)
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F igure 20: L ate O ccupation convex and axial m aps.
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located in Table 7, and Table 8 below that shows the results of the space-syntax analysis
for the Late Occupation.
T a b le 7: V a lu e s fo r c a lc u la tin g sp a c e sy n ta x sta tistic s.

Sub-Period
1

Islands
N/A

Housepits
N/A

Convex Spaces
N/A
27
10

Axial Lines
N/A

T a b le 8: S y n ta x a n a ly sis r e su lts fo r th e la te o c c u p a tio n .

Sub-Period

Convex
Articulation
N/A
3.38
2.5

Convex
Ringiness
N/A
0.16
0.27

Axial
Articulation
N/A
1.13
0.75

Axial
Ringiness
N/A
0.62

Axial Integration
of Convex Spaces
N/A
0.33
0.30

Discussion
As we have learned the Late Occupation at the Bridge River Site began after an
apparent abandonment of the site for 462 years. The earliest sign of occupation for the
village during this phase is at 605 BP and it lasted until 145 BP. This time span falls
mostly into the Kamloops Horizon (1200 - 200 BP), with the last fifty years moving into
the Early Historical Period of cultural history for the Interior Canadian Plateau.
Unlike the Early Occupation Phase, the Late Occupation at Bridge River
fluctuates from period to period with regard to the number of housepits present. Figure
18 shows that one housepit is dated to Sub-Period 1, eight to Sub-Period 2, and then only
four for Sub-Period 3. The maps in Figure 18 also reveal that the pattern of housepit
organization from period to period, although varying in the number of housepits, is
consistent in the sense that houses are more uniformly spaced and little to no clustering is
apparent. The calculations of the average nearest neighbor index also suggest this
pattern. The index value for Sub-Period 2 was 1.46, moving closer to a uniform
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distribution o f 2.15, and giving this layout less than a five percent likelihood that the
pattern is the result of random chance. In Sub-Period 3, the value increases to 1.76,
decreasing the likelihood of the distribution being the result o f random chance from less
than five percent to less than one percent. These results suggest that from period to
period the village was not becoming more aggregated, but that it was remaining sparsely
populated in a uniform and dispersed manner.
The results for the calculation of high/low concentrations are less revealing during
the Late Occupation Phase. This is owing mostly to the lack of dated housepits for this
phase. Only Sub-Period 2 contained a sufficient number of houses to calculate this value,
which was 0.01, indicating that clustering, although barely apparent, was based upon low
values for housepit diameter. This is consistent with a visual interpretation of the
analysis map for this period. The map shows that of the eight housepits, five are medium
in size and that the three houses classified as large are spread out across the site.
The results of the central-feature analysis reveal that as we move from Sub-Period
2 to Sub-Period 3, the level of concentration around the central feature decreases. In
Sub-Period 2, the central-feature is a large housepit, housepit 20, with a few medium size
housepits in close proximity. While in Sub-Period 3, the central-feature is classified as
medium, and it has no other housepits in close proximity. The nearest housepit being
housepit 38, over sixty meters away. The graphic showing the number of housepits
within a standard-distance of the geographical center of the site suggest this same pattern.
The standard-distance values for Sub-Periods 2 and 3 are 59.07 and 71.32 meters
respectively. The standard-distance is the average distance from the distribution's
centroid to all features within that distribution, and the graphic representation of this
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shows how many features fall within that standard distance. The increase in this value
from sub-period 2 to 3 indicates greater spacing between features, and thus fewer
housepits located within the standard distance for Sub-Period 3
The trend in the directional distribution of housepits maintains the northwest to
southeast tendency owing to the shape of the landform. However, there is a noticeable
difference between Sub-Periods 2 and 3. In Sub-Period 2, the distribution is about half as
wide as it is long, indicating both a horizontal and vertical directional trend. In SubPeriod 3, on the other hand, the directional distribution is almost a closed polygon,
suggesting an almost linear northwest to southeast movement.
The above discussion on the geographical distribution of housepit features for the
Late Occupation Phase highlights a general move away from an aggregated village.
Variations between the sub-periods exist in the number of houses present, along with a
trend from loosely uniform and significant spacing between housepits, to an even more
uniform distribution with greater spacing. The effect of these geographical distributions
on social interaction will be discussed next.
The results for the space-syntax analysis were given in Table 8. For the values of
both convex and axial articulation, which measure the amount and depth of open space,
there is a decrease from Sub-Period 2 to 3. This means that as the number of housepits
for each layout decreased, and the spacing between the existing housepits increased, the
depth and amount of open space increased as well. The ease of movement through, and
the fragmentation, distribution, and control of open space is measured with the values for
convex and axial ringiness. For the Late Occupation both of these values increased from
Sub-Period 2 to 3, with the value for axial ringiness showing a drastic increase from 0.62
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to 4. These values indicate that there was a decrease in the fragmentation and control o f
interaction within open spaces, and an increase in the ease with which one could pass
through the open space. The final statistic measures the integration of different public
spaces, and there values decreased from Sub-Period 2 to 3. This also points to an
increase with which an individual may pass from one open space to the next, suggesting a
limited number of barriers to participation or observation.
Although the data for the Late Occupation is limited, the data that exist suggest a
general trend towards increasingly uniform spacing in the geographical distribution of
housepits. This is accompanied by an opening up o f social space for interaction. As time
cycled, and we move from Sub-Period 2 to Sub-Period 3, the amount and accessibility of
open space increased. With this came a decrease in the fragmentation and control over
interaction in any given space, along with an increase in the ease of individual movement
from one open space to the next.
Early Occupation vs. Late Occupation
In this section, the results of a comparison between the two major phases as a
whole are discussed. Rather than breaking down the major phases into sub-periods, the
comparisons presented in this section deal with each entire occupation phase. The results
and discussion of this process are given in the same manner as they were in the preceding
sections.
The Early and Late Occupations are separated by 462 years, during which there is
no evidence for occupation at the Bridge River Site. The most recent date of occupation
for the Early Phase is at 1067 BP. This falls within the 100 year period of 1100 to 1000
BP during which other pithouse villages in the area of the Bridge River Site were
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abandoned as well. The reasons for the apparent abandonment of villages in this area,
and during this time, are little understood. Some have suggested that major landslides
along the Fraser River dumped tons of sediment into the waters and that this had a
devastating effect upon salmon populations, essentially starving the people of their major
food and trade good.^^ Whatever the reason, or reasons, for the abandonment of these
villages, it can certainly be said that it caused a drastic change in these peoples' lives changes that may, or may not, become clearer by comparing the organization of the
Bridge River Village before and after this abandonment.
Results
Maps of both the Early and Late Occupations are given below in Figure 21. The
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Figure 21: M aps o f the Early and Late O ccupation
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See Hayden and Ryder 1991, or Kuijt 2001 for more details on this phenomena.
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data collected while analyzing the geographical distribution of the housepits for each
occupation phase are given in Table 9. The analysis maps for each of these occupation
phases are located below Table 9, in Figure 22.
T ab le 9: R esu lts o f the g eograp h ical an alysis.

Standard
Central
High/Low
Occupation Average Nearest
Distance
Concentration
Feature
Neighbor
Index
Phase
57.02
Housepit 51
0.01
1.14
Early
Housepit 20
62.73
0.01
Late
1.20
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Figure 22: A nalysis m aps for the Early and Late

Data for the space-syntax analysis were collected in the same manner as they
were for the analysis of the spatial distribution of housepits within a given phase. The
numbers used to calculate the statistical scores for each major occupation phase are
located in Table 10, and the final values for the statistics are found in Table 11. Below
these in Figure 23, are the convex and axial maps for the Early and Late Occupations.
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T a b le 10: V a lu e s fo r c a lc u la tin g sp a c e -sy n ta x sta tistic s.

Occupation Phase
Early
Late

Islands
10
11

Housepits
48
13

Convex Spaces
57
27

Axial Lines
27
13

T a b le 11: S y n ta x a n a ly sis resu lts fo r th e e n tir e E a r ly a n d L a te O c c u p a tio n P h a se s.

Occupation
Phase
Early
Late

Convex
Articulation
1.19
2.08

Convex
Ringiness
0.09
0.22

Axial
Axial
Articulation Ringiness
0.56
0.20
1
0.52

Axial Integration
of Convex Spaces
0-47
0.48
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F igu re 23: C onvex and axial m aps for E arly and Late O ccupations.
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Discussion
As one may recall, the analysis of housepit distributions and their affects upon
open space within each occupation phase led to two distinct patterns: The Early
Occupation Phase becoming more aggregated, while the Late Occupation tended to
become more evenly distributed as time cycled. These patterns are evident when one
views the layouts for each occupation. Another observable phenomenon is that there are
significantly more housepits in the Early Occupation as opposed to the Late, and that
proportionally speaking there are relatively the same number of large housepits for each
occupation. The Early Occupation contains thirty-eight percent large houses, while
thirty-one percent of the housepits for the Late Occupation are large. These similarities
persist through some results of the geographical distribution analysis of housepits for
both phases.
The results of the average nearest neighbor, and high/low concentration analysis
are relatively similar between the Early and Late occupations. The nearest neighbor
index value for the Early Occupation was 1.14, giving this distribution a five to ten
percent likelihood that the clustered pattern is the result of random chance. For the Late
Occupation, the index value was 1.20, suggesting that, although somewhat clustered, the
pattern may be the result of random chance. The high/low concentration scores were
identical for each phase at 0.01, indicating that any apparent clustering is focused around
housepits with low values for diameter.
There were differences in examining the concentration and size of the housepit
that constitutes the central feature for eaeh occupation phase. For the Early Phase, the
central feature is housepit 51, a medium sized house with a diameter of eleven meters.
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There are significantly more houses concentrated around this feature as well. In the Late
Occupation, the central feature is housepit 20, a large feature with a diameter of 15.3
meters, and there are only a few housepits concentrated in close proximity to this feature.
The variation in the number of housepits concentrated around the central feature may in
part be owing to the significantly greater number of features for the Early Occupation.
However, the results of the standard-distance analysis suggest that this is not the case.
The average distance from the geographical center of each distribution is similar 57.02. meters for the Early Phase, and 62.73 meters for the Late Occupation Phase.
Nonetheless, the percentage of housepits falling within that distance is significantly
greater for the Early Occupation at seventy percent, while only forty-four percent of the
housepits in the Late Phase are located within its standard-distance. This appears
consistent with the conclusions made in the preceding sections that the Early Occupation
represents an aggregated community, while the Late Occupation appears to move away
from the collective and towards a more evenly dispersed community.
The directional-distribution trends for both occupation phases appear to be closely
related at first glance. If one looks closely though at the maps in Figure 22, one will see
that the polygon representing the directional trend for the Late Occupation is slightly
more elongated in a northwest to southeast direction. This provides evidence that the
desire to spread out is more prevalent in the Late Occupation than it is during the Early
Occupation. Thus, again pointing to the major difference in the geographical distribution
of features between the Early and Late Occupation Phases - a tendency to amass during
the Early Phase and disperse in the Late Occupation.
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The affects that housepit distributions had on social space is consistent with what
was found when looking at each phase internally. A review of Table 11 indicates that all
of the space-syntax statistical values calculated are higher for the Late Occupation than
for the Early Phase. The higher scores for the Late Occupation in both convex and axial
articulation highlight that there is more open space available for the residents of the Early
Occupation, but that the accessibility to that space, in the form of straight-line paths, is
more limited than it is in the Late Phase.
In terms of the fragmentation, distribution, and control over open space, the Late
Occupation has less o f each. The values for convex and axial ringiness express this.
They also point toward it being easier to move from space to space during the Late
Occupation Phase. Interestingly, the values for the axial integration of convex spaces are
almost identical for each occupation phase. Axial integration deals specifically with the
movement of individuals across open space at a given site, and it does not consider the
distributional nature of that public space. The low value of axial integration for both the
Early and Late Occupations suggests that individuals face limited physical harriers to
participation or observation.
Although some similarities occurred in the comparison between the Early and
Late Occupation Phases at the Bridge River Site, they are not significant enough to
discourage this author from concluding that two very distinct patterns of village
organization exist between the Early and Late Occupation Phases. The Early Occupation
Phase appears to represent a collective community that exercises a substantial amount of
control over the interaction of people within that community. The Late Occupation, on
the other hand, appears to move away from the patterns of the Early Occupation. During
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the Late Phase, houses hecome more evenly distributed, and the fragmentation and
control over open space decreases.
Building the Spatial Database
The final section in this chapter deals with building a spatial database for the
Bridge River Archaeological Site. Although this aspect of the thesis was stated as being
a secondary goal of the project, it was in actuality an essential one. By this, it is meant
that in order to construct the maps and conduct the spatial analysis for this project, most
of the data collected in the field needed to be in a spatial database. These data included
information on housepit locations, along with their associated date of occupation and
diameter. Since all of this information needed to be entered into an environment such as
a GIS, it was thought that adding the remainder of the data, including unit locations and
the cultural material collected, could only add to the importance and impact of this
project. Completion of this later part would thus create a spatial database for the site in
which the entirety of data collected through excavations was contained within a single
database. Adding a locational component to this database would in turn, transform it
from a standard database to a spatial one.
The methods involved in doing this were discussed in Chapter 3, and some results
of this process are already evident in the maps used in the preceding sections of this
chapter. Therefore, what will follow in this section is not a verbal description of the
results, but rather a graphic display of the utility of having a spatial database for
archaeological sites.
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Bridge River Archaeological Site
Density of Fish Bones Found in 2004
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CHAPTER 6
CONCLUSION
This final chapter will provide a summary of the conclusions drawn in the
preceding chapter, discuss the limitations and benefits of the research, and outline areas
of potential interest in the future.
Summary
To begin with, the analysis conducted on the Early Occupation Phase revealed
some interesting trends. From sub-periods 1 to 3, one sees a steady intensification of
occupation at the Bridge River Village, and although there are patterns recognizable in
the intensified oecupation, the overall sense is that the village was not planned, at least in
the modem sense of the word. The recognizable patterns include an increase in
clustering around the central-feature and within the standard-distance from the mean
center o f the site, along with an increase in the amount, fragmentation, control over, and
distribution of open space. While few physical barriers prevented movement from one
open space to the next, accessibility of open space decreased from sub-periods 1 to 3.
Housepits during this phase first began to cluster in the north and central portions of the
site, then, as space became limited, this trend moved further south. Overall, what we see
happening from Sub-Period 1 to Sub-Period 3 represents the formation of an aggregated
community with increasing social pressures on the distribution, use, and access of open
space.
Analysis o f the Late Occupation was a little more limited. There were
substantially fewer housepits dated to this phase. However, the available data does bring
to light an interesting pattern. During the Late Occupation, the data suggest that
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housepits tend to be more uniformly spaced. With this, there is an increase in the amount
and accessibility of open space, and a decrease in the fragmentation and control over any
given space. Generally, the pattern of the Late Occupation is a movement away from
what one saw form during the Early Occupation, and a movement towards a more
sparsely populated village that may place more emphasis upon the family, or household
unit, than it does upon the community.
The comparison between the Early and Late Occupations as a whole highlighted
the same two distinct patterns presented above. It also brought to light proportional
similarities in the number of large housepits for each occupation - thirty-eight percent in
the Early Occupation, and thirty-one percent during the Late Occupation. This
comparison also indicates that whatever occurred around 1000 to 1100 BP to cause the
abandonment of the Bridge River Village and others like it in the area, it had a significant
impact the social lives of the people.
Limitations
Although two very productive field seasons have resulted in the dating o f fiftyfive of the seventy-three housepits in the main section of the Bridge River Village, there
are still eighteen housepits left undated. In addition, housepits, by their very nature, are
an extremely complicated phenomenon for archaeologists to handle. Frequently, a
housepit will contain not only one, but often two or more occupation floors. Sometimes
these are separated by thin lenses o f roof or rim material, and at other times the dividing
stratigraphie levels are extremely thick. For these reasons there are some limitations on
this study, in the sense that not every housepit or every occupation of every housepit was
dated.
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A second limitation is in a major assumption made while conducting space-syntax
analysis. Space-syntax theory treats the space in a settlement as x-space (buildings), and
y-space (outside of buildings). The housepits at the Bridge River Site are semi
subterranean. When they are abandoned, the structures are typically burned or collapsed
in some manner. However, they leave a sunken hole. These depressions, which make
the site extremely visible today, were treated as y-space, because although the space was
sunken, there were no physical structures impeding an individual from crossing the space.
Future Research
Completing this thesis has been a long, and at times, extremely difficult process.
However, it has also been very rewarding and interesting to work through the challenges,
and finish something that not many other people have done. The later statement is in
reference to the fact that not many people have used GIS in archaeology to conduct
analysis at the site scale. GIS systems are typically used at the regional level, to make
comparisons between two or more different sites, and to develop new methods of
predictive modeling. Rarely, has this author seen it used to collectively store, display,
and manipulate all data collected in the field for a given site.
The possibility o f using GIS to contain and manipulate the entirety of data for a
site is there, and this thesis provides the groundwork for doing just that. As more work is
conducted at the Bridge River Site, the data can be added to that stored for this project thus allowing future work to build upon the work completed for this thesis. As a result, a
more complete understanding of the changing organization of the village may be reached,
as more data is collected and the complex stratigraphy is better understood. The spatial
database also allows one to visualize the density and distribution of different artifacts and
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materials. This could aid in the placement of future excavation units to target specific
questions and, if more care is taken in recording the exact position of artifacts on house
floors, GIS could be used to understand the spatial distribution of artifacts within
housepits, presenting the potential for multiple comparisons to be made on house floors
both within and between housepits.
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